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THE EPIDEMIOLOGY OF CORONARY OCCLUSION IN DENMARK 


By RICHARD FRIEDBERG, RENÉ DYBKZR and HEMMING POULSEN 


INTRODUCTION 

In the western hemisphere, the problems con- 
cerning the morbidity and mortality of the popu- 
lation have altered in character in the past centu- 
ry, one of the reasons being that the more acute 
(infectious) diseases in children and voung 
people have been successfully combated so that 
the number of older individuals and the diseases 
peculiar to their age groups are steadily in- 
creasing. A natural consequence is the increasing 
interest taken in the etiology and the possible 
prophylaxis of arteriosclerosis. A relatively new 
measure in this research is the epidemiological 
study of the relations of arteriosclerosis to geo- 
graphical, cultural, climatological and other fac- 
tors. The significance attributed to such investi- 
gations is demonstrated by the priority given to 
the section concerned with international cardio- 
vascular epidemiology in The Second World 
Congress of Cardiology in Washington in 1954 
(8), where Paul D. White, speaking on the 
significance of the international cardiovascular 
epidemiologi, said: “I personally believe, that this 
subject, neglected until very recently, is one of 
the, if not the, most important for cardiological 
interest and research in the future...... ” At the 
same Congress Ancel Keys stated: “The great 
challenge and the great hope confronting us lies 
in the simple fact that the incidence and mor- 
tality of degenerative heart disease is not the 
same in different populations and different coun- 
tries.” 

One of the conditions which evokes great in- 
terest in this connection is coronary oeclusion. 
First, because its course may frequently be seri- 
ous; second, because of the new therapeutic pos- 
sibilities in recent years; third, because this dis- 
ease gives a good indication of the incidence of 
arteriosclerosis in a given section of a population. 
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Approximately 30 years ago, Erik War- 
burg (18, 19) acquainted the medical profession 
in Scandinavia with the clinical picture of co- 
ronary oeclusion. Since then, a great number of 
Scandinavian papers have been published de- 
scribing the clinical picture (therapy) and pa- 
thology of this condition. In more recent vears 
papers concerning the epidemiology of coronary 
oecclusion have also been published. Among these 
are an extensive Norwegian paper (12) from 
1956 and a series of publications by Biörck 
et al. (1, 2, 3) from Sweden. 

As estimates of the incidence of coronary oc- 
clusion in both Norway and Sweden and in a 
series of other countries are available, the authors 
of the present article considered that it would 
be of value to attempt to obtain a corresponding 
estimate of the incidence of the disease in Den- 
mark. 

As the following will show, this analysis has 
been carried out in full awareness of the fact that 
the figures which are obtained can only give a 
very rough estimate of the incidence of coronary 
occlusion in Denmark. On the other hand, such 
an estimate renders it possible to compare the 
incidence of the disease in the three adjacent 
Scandinavian countries. In addition, employing 
the technique used in this investigation it will 
be possible in future to carry out similar analyses, 
which can be used in the discussion of the tem- 
poral variations of coronary disease. 


THE PROBLEM 


Attempts to review the incidence of coronary 
occlusion in a population represent a difficult 
problem, not only because the diagnosis often is 
somewhat uncertain but also because it is fre- 
quently difficult to delimit the relevant groups 
of the population. 

As regards the degree of the diagnostic uncer- 
tainty, a differentiation must be made between 
the cases which occur outside hospitals and the 


hospitalized cases. 
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Outside hospitals, many cases of coronary oc- 
clusion, particulary the slighter cases, may not 
be diagnosed. This will also hold true for the 
most severe cases, viz., those which lead to 
sudden cardiac death. The question of “the silent 
coronary” has been dealt with by a series of 
authors, among whom are Stokes et al. 1959 
(15), who, in a follow-up investigation in Fram- 
ingham, found 73 cases in whom the diagnosis 
of coronary occlusion was made among the in- 
dividuals followed-up. Out of these, 15 (21 per 
cent) had not experienced subjective symptoms. 

Death certificates, which in Denmark are al- 
ways issued by physicians, do not always give 
exact information, as coronary occlusion is sel- 
dom recorded as the cause of death in cases of 
sudden cardiac death outside hospital. The 
practitioner will, as a rule, report a cardiac diag- 
nosis which covers a more extensive group of 
cardiac diseases. This is due to the fact, that it 
may be difficult to establish the exact diagnosis 
in general practice and also that the diagnosis 
of coronary occlusion does not have any inde- 
pendent number in The International Classifica- 
tion of Diseases, Injuries and Causes of Death (7) 
but is included in a group comprising: arterio- 
sclerosis cordis, insufficientia coronaria, angina 
pectoris, etc. 

These considerations show how difficult, if 
not impossible, it may be to elucidate the actual 
incidence of coronary occlusion among patients 
outside hospital. 

In hospital, on the other hand, better possi- 
bilities for observation of the patients and better 
methods of clinical examination are available so 
that the diagnosis may be established with greater 
certainty than in general practice, particularly 
where the slighter cases are concerned. In ad- 
dition, in Danish hospitals it is possible in nearly 
all of the fatal cases (90 per cent) to verify the 
diagnosis by autopsy. 

In view of these considerations, the present 
work has been limited to include only the cases 
of coronary occlusion which can be demonstrated 
in a hospital population and an attempt was 
therefore made to answer the following question : 
What is the actual number of patients with co- 
ronary occlusion in a given hospital population? 

This figure alone is, however, of limited in- 
terest while it would have more generalized signi- 
ficance if a comparison could be made between 
the incidence of coronary occlusion in hospital 
with the size of the population group served by 
the hospital. In many places it is difficult to ob- 
tain the latter figure. This holds true for Copen- 
hagen where this work was carried out. Here 
patients with medical complaints are admitted 
to a series of different hospitals distributed over 
the entire capital and, for this reason, it is not 
possible from the location of the individual hospi- 
tal to delimit the section of the population which 
the hospital serves. Such a delimitation has, ne- 


vertheless, been performed in this work because 
the hospital in which the work was conducted 
has functioned as a sort of Regional Hospital for 
many years, as approximately 90 per cent of the 
hospital clientele come from a definite area of 
Copenhagen, viz., the district of Amager, and 
only approximately 10 per cent come from other 
parts of Copenhagen. This state of affairs, how- 
ever, has been somewhat complicated by the fact 
that Sundby Hospital has not been able to admit 
all of the patients with medical diseases from 
the district of Amager. 

The number of patients from Amager who were 
admitted to hospitals other than Sundby Hospital 
has been calculated from the material from The 
Danish Hospital Survey (16) which shows, inter 
alia, the percentage admission of males and 
females to medical and surgical wards in various 
age groups of the population, both in the country 
and in the capital. 

From these assumptions an attempt has been 
made to answer the following question: What 
proportion of a given group of the population 
may be anticipated to be hospitalized on account 
of coronary occlusion? 

As the distribution of the Danish population 
as regards sex and age is more os less the same 
in towns and in the country, it should be pos- 
sible by calculations to estimate roughly how 
many patients with coronary occlusion may be 
anticipated to be hospitalized annually in all me- 
dical departments in Denmark. 


IL. THE ACTUAL NUMBER OF PATIENTS WITH 
CORONARY OCCLUSION IN A GIVEN HOSPITAL 
POPULATION 
The material for this analysis was collected 

during approximately 56% months, from Jan. 1, 

1952 to Sept. 11, 1956, when a total of 10,585 

patients were admitted to the medical department 

of Sundby Hospital. The clinical diagnosis of 
coronary occlusion was made in 260 cases. Of 
these, 87 died and autopsy was performed in all 
of them. The diagnosis of coronary occlusion 

was verified in only 73 cases. In addition, in 68 

further cases, the diagnoses of coronary occlusion 

was made where this had not been recognized 
in vivo. 

The distribution of the total material appears 
from Table 1, showing the 173 (260—87) patients 
who survived coronary occlusion and the 141 
(73 + 68) patients in whom autopsy revealed a 
recent myocardial infarction as the cause of 
death. 

The present material thus comprises 314 cases. 
The distribution of these cases according to sex, 
age, survival and death appears from Table 2. 

In the medical department in which the present 
investigation was carried out there are 60 per 
cent beds for females and 40 per cent for males 
and the daily occupancy is approximately 160. 
It is impossible to compare the sex distribution 
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Table 1. 


Patients Admitted to the Medical Department of Sundby Hospital in the Course of 
56% Months. Distributed According to Clinical Diagnose, Death and Autopsy Finding. 


Clinical No. of No. of No. of No. of Autopsy 
Diagnose Patients Deaths Autopsies Cases with Cor. Occl. 
+ Coronary Occlusion 260 87 87 73 
+ Coronary Oecclusion 10.325 1.504 1.333 68 
Total 10.585 1.591 1.420 141 
Table 2. 


Patients with Coronary Occlusion; According to Sex, Age, Survival and Death. 


Male Patients Female Patients All Patients 
Age in Years 
Total Survival Death Total Survival Death Total Survival Death 
40—59 55 39 16 23 14 9 78 53 25 
60 + 105 52 53 131 68 63 236 120 116 
Both Age Groups 160 91 69 154 82 72 314 173 141 


of patients with coronary oecclusion in various 
hospital materials, if information is not avail- 
able concerning both the total number of patients 
with coronary occlusion and the availability of 
the hospital beds for males and females and, 
finally, the age distribution of the patients. In 
Table 3 the distribution of males and females in 
a series of papers on coronary occlusion is tabul- 
ated as an example. 


Table 3. 


Sex Distribution of Patients with Coronary Occlusion 
in Various Investigations. 


that only a small percentage of patients in hospi- 
tal with coronary occlusion are under the age of 
40 vears and that, thereafter, where males are 
concerned a rapid increase occurs while the 
greater number of cases among females occurs 
later in life at the age of 55—60 vears and there- 
after. Some examples of this relationship arc 
given in Table 4. 


Table 4. 
Age Distribution According to Ser of Patients with 
Coronary Occlusion in Various Investigations (Per- 
centage Figures). 


Per Cent Age in Years 
Authors No. of Patients Authors Sex 
Male Female <40 | 4059 | 60+ 
Mintz et al. (12) 572 68 32 M. 5 52 43 
(12 
Holten (5) 428 63 37 erheen dend F. 1 39 60 
Wright et al. (21) 1031 76 24 M. 3 58 39 
1. (21 
Biörek (3) 1612 65 35 324 67 
Müller et al. (13) 1613 56 44 M. 2 42 56 
This Series 314 51 49 0) F. 0 14 86 
Müller et al. 13) | 
The relatively high incidence of females in the » 
present material (49 per cent) is due to the fact ‘This Series " 4 „=d 
that 60 per cent of the hospital beds are for je 


females together with the fact that more than 
half of the patients were 60 years of age or more, 
i.e. in the age group in which the incidence of 
coronary occlusion is approximately equally fre- 
quent in males and females. The incidence of 
females in the paper by Wright et al. (20) 
appears, conversely, to be strikingly low and this 
condition cannot be explained from the infor- 
mation available. Perhaps there were relatively 
few beds for females in the 16 hospitals involved 
in the investigation in question. 

The age distribution of patients with coronary 
occlusion also varies somewhat, although the 
majority of authors are, by and large, unanimous 


It appears from this table that there are only 
a few male patients younger than 40 vears. On 
the other hand, there are relatively great differ- 
ences between the two sexes in the older age 
groups in the various investigations. It will thus 
be observed that, despite the increasing incidence 
with increasing age, there are relatively more 
females in the age group 40—59 in the two 
American investigations (Mintz et al. (11) and 
Wright et al. (20)) than in the three Scandi- 
navian investigations, although the age distribu- 
tion of the populations are rather equal. In the 
American investigations, where males are con- 
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cerned, there is a distinct culmination of co- 
ronary diseases in the age group 40-59 years 
while the Scandinavian investigations reveal 
more frequent incidence in males over the age 
of 60 years. 


Correction of the Present Material. 


In the following section the present material 
(ef. Table 1) will be corrected with regard to: 
a) those cases in which the diagnosis of coron- 

ary occlusion was made clinically but not 
confirmed at autopsy (false positive clinical 
diagnosis), 

b) those cases in which recent myocardial in- 
farctions were demonstrated at autopsy but 
where the diagnosis had not been estab- 
lished in vivo (false negative clinical diag- 
noses), and 

c) the relationship between the number of cases 
coming to autopsy and the total number of 
dead patients. 

The procedure in the three types of corrections 

performed appears from the following: 

a) By assuming that the incidence of errone- 
ous diagnoses was the same among the surviving 
patients as among those who died (14 out of 87), 
it should be anticipated that among the surviving 
173 patients, coronary occlusion was not present 
in 16 per cent, ie. that the number 173 should 
be reduced to 145. The 14 cases in which coro- 
nary occlusion was diagnosed clinically but in 
which another cause of death was demonstrated 
at autopsy (and no coronary occlusion) were 
distributed according to sex and age similarly 
to the 73 cases in which the diagnosis was cor- 
rect both clinically and at autopsy. 

The objection may be raised that the error re- 
corded (16 per cent) is perhaps greater among 
the 173 surviving patients than among the 87 
patients who died, as the certainty of the diagno- 
sis is probably somewhat greater among the seri- 
ously ill patients who die. As the patients in the 
present material were meticulously observed and 
examined and as it has not proved possible to 
obtain a better corrective factor, the authors 
have, however, corrected the total number of 
surviving patients on the basis of the 16 per cent 
erroneous diagnosis which was encountered 
among the patients who died, and found a dis- 
tribution as recorded in Table 5. 


Table 5. 


Number of Surviving Patients with Coronary Occlu- 

sion Corrected in Accordance with the Actual Propor- 

tion between Correct and Incorrect Clinical Diagnoses 
among Autopsies; (Cf. Table 2). 


Age in Years 
40—59 33 12 45 
60 + 43 57 100 


Both Age Groups 76 69 145 


b) The autopsy findings demonstrated that the 
tendency clinically to overlook the presence of 
coronary occlusion was considerably greater than 
the tendency to establish a false positive diagno- 
sis. In the autopsy material, in addition to the 73 
cases where both clinically and at autopsy coro- 
nary oecclusion was demonstrated, 68 further 
cases with recent cardiac infarctions were found 
in which the diagnosis had not been established 
in vivo (cf. Table 1). 

If the number of surviving patients be correct- 
ed according to the relationship between the in- 
cidence of correct diagnosis in vivo demonstrated 
at autopsy (73) and the incidence of false posi- 
tive diagnoses (68), there must be added to the 
calculated number of 145 surviving patients fur- 


68 x 145 
ther 135 ae lke 135) so that, in the period 


of investigation, there must be assumed to have 
been 280 patients who survived coronary occlu- 
sion. 

The sex and age distribution of these 280 sur- 
viving patients cannot be calculated from the 
percentage distribution of the present 173 (or 
the calculated 145) patients. This must be done 
with regard to the sex and age distribution of 
the 68 patients with false negative diagnoses 
(Table 6) and in the 73 patients with clinical 
diagnoses verified at autopsy. 


Table 6. 
Number of False Negative Clinical Diagnoses per 100 
Correct Clinical Diagnoses Found Among 141 Autopsy 
Cases of Coronary Oeclusion According to Ser and Age. 


Age in Years Male Female Total 
40—59 60 % 50 % 56 % 
60+ 83 % 125 % 103 % 

Both Age Groups 11% 111% 93% 


In Table 7 the number of surviving patients 
has been corrected according to the figures in 
Table 6. 

c) Out of the 10,325 patients in whom the diag- 
nosis of coronary occlusion was not made, 1,504 
died. Autopsy was undertaken in 1,333 and re- 
cent myocardial infarction was found in 68 cases 
of these, i.e. in 5 per cent of all these autopsy 
examinations. 

On this basis, it may be anticipated that also 
among the 171 patients who died and in whom 
the diagnosis of coronary occlusion was not made 
in vivo and in whom autopsy was not under- 
taken, recent coronary occlusion might be pre- 
sent in 5 per cent, i.e. in 9 patients. Therefore if 
autopsy had been undertaken in all of the patients 
who died, a total of 150 and not 141 cases of re- 
cent myocardial infarction would have been 
found and these would presumably have been 
distributed in a manner similar to the 141 cases 
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Table 7. 
Calculated Number of all Cases of Coronary Occlusion which Probably have been Ad- 
mitted to the Medical Department of Sundby Hospital during the Investigation Period. 


Male Patients Female Patients All Patients 
Age in Years een 
Total Survival Death Total Survival Death Total Survival Death 
40—59 70 53 17 28 18 10 98 71 27 
60 + 137 80 57 195 129 66 332 209 123 


Both Age Groups | 207 133 74 


223 147 76 430 280 150 


actually found. This distribution is recorded as 
death in Table 7. 

Thus, the number of patients who survived 
coronary occlusion was corrected from 173 to 
280, and for the patients who presumably died 
on account of coronary occlusion, from 141 to 
150. Consequently, in the period of 56% months’ 
investigation there were probably a total of 430 
and not 314 cases of coronary occlusion, as de- 
monstrated in Table 7. 


IL. CALCULATION OF THE PROPORTION OF THE 
POPULATION OF AMAGER HOSPITALIZED ON 
ACCOUNT OF CORONARY OCCLUSION 
Among the patients admitted to the medical 

department of Sundby Hospital approximately 

10 per cent were not resident in the district of 

Amager and, further, a certain number of patients 

from that district were admitted to other hospi- 

tals. 

As the 10 per cent of the patients who were 
admitted to Sundby Hospital from districts other 
than Amager did not deviate from the remaining 
90 per cent of the clientele of the department in 
respect of sex, age and diagnosis, it was found, 
as was anticipated, that the distribution of the 
patients with coronary occlusion was the same 
in both groups of patients recorded. 

The number of patients from the district of 
Amager who were admitted to medical depart- 
ments other than Sundby Hospital had to be 
estimated too, in order to calculate the total num- 
ber of patients from Amager with medical dis- 
cases, admitted annually to the various hospitals. 
In Denmark patients with coronary occlusion 
and other serious medical conditions are admit- 
ted to medical wards despite any tendency to 
sub-specialization in such departments, and so 
it may be presumed that the incidence of coro- 
nary oecclusion among patients admitted to the 
medical department of Sundby Hospital was the 
same as among all other hospitalized patients 
from Amager. 

The Hospital Survey of Denmark (16), as men- 
tioned previously, gives figures for the fraction 
of the population admitted annually to medical 
and surgical departments in town and country. 
On a basis of these figures and demographic data 
from the Statistical Yearbook for Denmark (14) 
the proportion of the population of the district 
of Amager admitted to medical departments an- 


nually was calculated. As all of the patients with 
coronary occlusion in this investigation were 40 
years of age or more, this age group only will 
be dealt with in the following. The population 
of the district of Amager comprises a total of 
138,000 individuals and of these, as shown in 
Table 8, 40 per cent or 55,000 are 40 vears or 
more. 


Table 8. 
Population of the Amager District According to Ser 
and Age. 
Age in Years Men Women Total 
40—59 18,000 19,500 37,500 
60 + 8,000 9,500 17,500 
Both Age Groups 26,000 29,000 55,000 


According to the figures from the Hospital 
Survey of Denmark (16) and the Hospital System 
of Copenhagen, Medical Report (17) 2,103 pa- 
tients from the above mentioned district are ad- 
mitted annually to medical departments. The 
figures from the Hospital Survey render possible 
a subdivision of these patients according to sex 
and age. The proportion between male and female 
patients in the medical wards being 45:55, in 
the present instance this becomes 946 males and 
1,157 females. The age distribution was calcu- 
lated too, and all these figures have been com- 
pared with the coresponding figures from the 
medical department of Sundby Hospital. From 
this comparison it could be calculated how many 
of all hospitalized patients from Amager have 
been admitted to the medical department of Sund- 
by Hospital. The results of this calculation ap- 
pear from Table 9. 


Table 9. 
Percentage of Amager Patients Admitted to the Medi- 
cal Department of Sundby Hospital Among Calculated 
Number of all Amager Patients Admitted to Different 
Medical Departments. 


Age in Years Male Patients Female Patients 
40—59 74% 88% 
60 + 89% 122% 


It should be pointed out that, in respect of the 
eldest female age group, 22 per cent more pa- 
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tients have been admitted to the Department of 
Medicine than corresponding to the number anti- 
cipated from the entire district of Amager. This 
is probably an expression of the fact that a rela- 
tively large number of elderly females (approxi- 
mately 150) residing outside the district of Ama- 
ger were admitted. This estimate corresponds to 
the actual conditions. 

The calculations undertaken in the previous 
section thus give the relationship between the 
number of patients from Amager admitted an- 
nually to the medical department of Sundby Ho- 
spital, and the number of patients from the same 
district admitted to all medical departments. In 
addition, when the actual number of patients 
with coronary occlusion in the medical depart- 
ment of Sundby Hospital has been calculated, it 
should be vossible to calculate the total number 
of patients from the district of Amager with coro- 
nary occlusion admitted to medical departments. 
This calculation is carried out as shown in the 
following example: 


According to Table 7 there were a total of 70 male 
patients in the age group 40—59 years with coronary 
occlusion in the medical department of Sundby Hos- 
pital, in the course of 56% months. According to 
Table 9, these 70 males comprised 74 per cent of all 
the males in the age group in question from the 
district of Amager who were admitted to various 
medical departments. From this it may be estimated 
that also only 74 per cent of all male patients with 
coronary occlusion in the age group concerned were 
admitted to Sundby Hospital. In order to obtain the 
total number of hospitalized patients from the district 
of Amager with coronary occlusion in the age group 
concerned, the figure 70 must be raised to 9% = 
70 x 100 
—). As the patients were admitted in the 


( 


74 
course of 56% months, 95 must be divided by 0.21 in 
order to obtain the number of patients per annum. 
Thus a figure of 19.95 is obtained. 


The results of these calculations appear from 
Table 10. 


To obtain the number of cases per 10,000 the figure 
20 is corrected in accordance with the census figure 
for the sex and age group in question, viz, in the 
present example, 18,000 (cf. Table 8). 


The result of these calculations appears from 
Table 11. 


Table 10. 


Probable Number of all Patients with Coronary Oc- 

clusion from the Amager District, Admitted to Medi- 

cal Departments in Copenhagen per Year; According 
to Sex and Age. (Reduced Figures). 


Age in Years 
40—59 20 7 27 
60 + 32 34 66 
Both Age Groups 52 41 93 


According to Table 11 there are thus admitted 
annually and per 10,000 of the population aged 
40 years and more, a total of 17 patients with 
coronary occlusion to the Medical Departments in 
the Municipality of Copenhagen. 

The Table shows further that the relationship 
between the number of patients in the older and 
the vounger age groups, where males are con- 
cerned, has the ratio of approximately 4:1, while 
for females the ratio is approximately 12:1. This 
is an expression of the fact that fewer younger 
females than males are admitted for coronary 
occlusion while the incidence of admission for 
the elder age groups is more or less independent 
of sex. 

The lethality appears to be more or less equal 
for males and females under the age of 60 vears 
while for the older age groups it is somewhat 
greater for males (43 per cent) than for females 
(33 per cent). The total lethality for males and 
females in the material demonstrated here was 
approximately 35 per cent. Various Anglo-Saxon 
authors give varying figures for the lethality. 
Thus the figure found by Mintz et al. (11) was 
22 per cent, by Wrightet al. (20) 19 per cent 
and by Honey et al. (6) approximately 35 per 
cent while the Scandinavian authors, on the 
whole, found a more or less high lethality e.g. 
Holten (5) 31 per cent‚ Müller et al. (12) 
43 per cent and Biörck (3) 33 per cent. These 
differences are, however, scarcely genuine but 
depend probably upon the methods of selection 
of the various materials. 

Comparison between the epidemiology of coro- 
nary occlusion within various regions of Scandi- 
navia should lead to better evaluation than by 
comparison between studies from Scandinavian 


Table 11. 
Probable Number of All Patients with Coronary Occlusion from the Amager District, 
Admitted to Medical Departments in Copenhagen per Year and per 10,000 Population; 
According to Sex, Age, Survival and Death. (Reduced Figures). 


Male Patients 
Age in Years 


Female Patients All Patients 


Survival Death 


Total Survival Death Total Survival Death Total 
40—59 11 8 3 3 2 1 7 5 2 
60 + 40 23 17 36 24 12 38 24 14 


Both Age Groups 20 13 7 


14 9 5 17 11 6 
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Table 12. 


Comparison between Number of Hospitalized Patients with Coronary Oecclusion (per 
Year and per 10,000 Population) in Oslo, Malmoe and Copenhagen (The Amagerdi- 


strict). 
Male Patients Female Patients All Patients 
Region Age in Years Age in Years Age in Years Both 
4059 60 + 4059 60 + 4059 60 + 
Oslo 12 49 3 29 7 37 16 
Malmoe 15 45 3 25 8 38 18 
Copenhagen 11 40 3 36 7 38 17 
(Amager) 
Table 13. 


Mortality of Coronary Disease per 10,000 Population in Denmark in 1951, According 
to All Deaths and to Deaths in Hospital. 


Male Patients Female Patients All Patients 
Ans in Yens Total Deaths in Total Deaths in Total Deaths in 
Deaths Hospital Deaths Hospital Deaths Hospital 

40—59 10 3 3 1 6 2 

60 + 100 33 76 25 88 29 

Both Age Groupsl _ 42 14 29 10 35 12 


countries and other countries, particularly be- 
cause the demographic, social and public health 
conditions within the Scandinavian countries are 
more or less uniform. Thus, Müller et al. (12) 
and Biörck et al. (3) demonstrated the propor- 
tion of the population in Oslo and in Malmö ad- 
mitted to hospital with coronary occlusion with- 
in a given period. For orientation it should be 
recorded that in 1949 the population of Oslo was 
approximately 345,000 of which 178,000 (52 per 
cent) were 40 years of age or more. In 1953 the 
population of Malmö was 192,000 and of these 
79,000 (41 per cent) were 40 years of age or more 
and, finally, the district of Amager in Copenhagen 
during the period 1951—55 had a total of 138,000 
inhabitants of which 55,000 (40 per cent) were 
aged 40 years or more. 

As the tendency to hospitalize patients with 
coronary oecclusion is more or less the same 
throughout Scandinavia it would be anticipated 
tlrat approximately the same relationship should 
exist between the number of hospitalized cases 
of coronary occlusion on the one hand and the 
population according to census on the other hand. 
These figures for the three regions mentioned are 
compared in Table 12. 

It will be observed that the figures for males 
and females together are more or less equallv 
great in each of the three regions concerned. On 
the other hand, certain lesser differences appear 
to be present within each sex as for example 
relatively more elderly males are hospitalized in 
Oslo and Malmö than in Copenhagen, while the 
reverse is true where females are concerned. On 
account of the uncertainty of the figures and the 
differences in the sampling methods employed 


no actual significance can be ascribed to these 
differences. 


Although it has been pointed out in the preced- 
ing section that from the possibilities available 
it is not feasible to find out the exact number of 
cases of coronary occlusion within a total popu- 
lation, an attempt will, however, be made in the 
following section to calculate the approximate 
magnitude of this figure for Denmark. 

As the entire population of Denmark is distri- 
buted according to age and sex approximately as 
that of Amager (Statistical Yearbook for Den- 
mark (14)) a calculation indicates, that there 
must be approximately 2,600 cases of coronary 
oecclusion annually in medical departments in 
Denmark. These cases originate from a popu- 
lation of approximately 1.6 millions of individu- 
als aged 40 years or more, in a total population 
of about 4.3 millions. 

According to the Medical Report for the King- 
dom of Denmark (10) and the Causes of Death 
in the Kingdom of Denmark (4) a total of approx- 
imately 6,000 individuals die annually from coro- 
nary disease, and according to the Medical Report 
it will further be observed that only approxi- 
mately 33 per cent of deaths from coronary dis- 
ease occur in hospitals. The distribution of these 
deaths according to sex and age appears from 
Table 13. 

Comparison between this Table and Table 11 
shows that the deaths due to coronary disease in 
hospitals in the yvounger age groups are probably 
due entirely to coronary occlusion, while it will 
be found in the older age groups that only about 
half of the cases among males and females are 


edi- 

ling 

ts 

ted 

zed 

in 

ip 

nd 

ile 

his 

zer 

ry 

or 

at 

les 

nd 

as 

on 

as 

nt 

er 

he 

‚g. 

2) 

se 

ut 

i- 


8 DANISH MEDICAL BULLETIN 


Vol 7 no 1 


due to coronary occlusion, so that the other half 
of these deaths must be due to other coronary 
disease. 

If the conditions prevailing in hospital can be 
applied to the conditions outside hospitals where, 
as recorded, approximately 2/3 of the deaths from 
coronary disease occur, corresponding to a figure 
of approximately 4,000 patients, about 2,000 of 
these die from coronary occlusion and the re- 
mainder from other coronary disease. If an 
estimate should be given of the total morbidity 
for the entire country íe. the number of all of 
the cases per annum of coronary occlusion in- 
cluding the surviving patients and patients who 
die of the disease, and if it can be assumed that 
the lethality both in hospitals and outside hos- 
pitals is approximately 35 per cent, this implies 
that outside hospitals about 6,000 individuals per 
annum have coronary occlusion in addition to the 
2,600 patients presumed to be hospitalized. Thus, 
approximately 9,000 cases of coronary occlusion 
must occur per annum in the population of Den- 
mark in individuals aged 40 years or more. The 
number of cases in the yvounger age groups must 
be regarded as being negligible. The values found 
seem to indicate the approximate incidence of 
coronary occlusion in the 1.6 million individuals 
in Denmark aged 40 years or more as 9,000 cases 
per annum corresponding approximately to six 
per 1,000. 

According to Martin (9) in Britain in 1954 
there were approximately 65,000 deaths from 
coronary disease, which corresponds to a morta- 
lity of about 1.4 per 1,000. This corresponds 
rather accurately to the corresponding figure for 
Denmark, where as recorded above there were 
approximately 6,000 deaths from coronary dis- 
ease in a population of about 4.3 millions. Accord- 
ing to Ryle et al. (13) the ratio between other 
coronary diseases and coronary occlusion in 
the period 1925—39 was 3.2 i.e, deviating some- 
what from the Danish figures recorded here(1:1) 
which, however, originate from the period 1952 
—56. It is scarcely unreasonable to presume that 
both in Britain and the other Western countries 
a displacement has occurred in the relationship 
between other coronary diseases and coronary 
oecclusion so that the cases of coronary occlusion 
in these countries probably also now comprise 
approximately 50 per cent of all the fatal coro- 
nary diseases. 


SUMMARY 

On the basis of the autopsy findings from a 
municipal medical department in Copenhagen, an 
attempt was made, in the case of patients hos- 
pitalized with coronary occlusion, to correct the 
number for erroneous diagnoses etc. and thus to 
find the actual number of cases of coronary oc- 
clusion hospitalized during a period of 56% 
months. The current number of cases was 314 
and on correction this was raised to 430. 


From the calculated number of cases and dem- 
ographic and hospital statistical data an attempt 
was made to calculate how many patients with 
coronary occlusion are hospitalized annually in 
medical departments per 10,000 population from 
a certain district of Copenhagen. The figures ob- 
tained agree with corresponding calculations 
from Norway and Sweden. 


Finally, on the basis of the calculations from 
Copenhagen an estimate was made of the number 
of patients with coronary occlusion admitted 
annually to all medical departments in Denmark 
and from this an impression was formed of the 
incidence of coronary occlusion, by and large, in 
the population (4,3 millions) of Denmark, the 
figure obtained being approximately 9,000 cases 
per annum. 
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MACROSCOPIC HEART CHANGES IN 141 CONSECUTIVE CASES 
OF MYOMALACIA CORDIS 


By RENE DYBK/ER, HEMMING POULSEN & RICHARD FRIEDBERG 


Most materials concerning patients with recent 
myocardial infarction are treated from the clin- 
ical point of view, whereas pathological findings 
are used mainly in confirming the clinical diag- 
nosis. The purpose af this report is to describe 
and mutually correlate the pathological heart 
changes in patients with recent myomalacia of 
the heart. 


NOSOCOMIAL DATA 


The material comprises 141 patients who were 
hospitalized in the medical department of Sund- 
by Hospital, Copenhagen, and died in the period 
Jan. 1, 1952 to Sept. 11, 1956. The total number 
of patients treated in the department during the 
same time was 10585 (3861 men, 6724 women) 
and of these 1591 died in the hospital. A compari- 
son of the figures for each year showed no signi- 
ficant fluctuations. Autopsy was performed in 
1420 of the 1591 patients (89 per cent). 

During the period studied a clinical and/or 
post-mortem diagnosis of occlusio coronaria was 


From Medical Department, Sundby Hospital, Copen- 
hagen (Professor H. C. Gram) and Institute of Pa- 
thology, Sundby Hospital, Copenhagen (Dr. O. Wan- 
scher 

Aided by grants from Statens alm. Videnskabsfond. 


made in 314 cases, 160 men and 154 women, of 
whom 141 died. The macroscopic heart changes 
of these 141 patients are discussed below. 

The investigation was not continued after the 
latter date given, in order to ensure conformity 
in the pathological judgement as laid down by 
Dr. Oscar Wanscher, late pathologist at 
Sundby Hospital. 


AGE DISTRIBUTION 


The distribution of the 141 patients according 
to sex and age (in decennia) is shown in Table 1 
and Fig. 1. The modal frequency in both sexes 
is in the seventies, but both distributions are 
skew, and more so in the males. 

The mean ages are 67 years in males and 71 
in females, and for the combined material 69 
years. 

Zinn & Cosby (1950) reported a material 
comprising 430 recent infarcts (270 men and 
160 women). The distribution was also skew with 
mode in the seventies and mean at 67.3 years. 
(Males 66.3 vears, females 69.0 years). Biörck, 
Overbeck & Grön wall (1954) in 49 ne- 
cropsies with myomalacia likewise found higher 
mean age in women (72.0 vears) than in men 
(64.5 years). 


Table 1. 
Distribution of Recent Myocardial Infarct According to Age of Patient and Location of Infarct. The Loca- 
tion of old Infarct is Given. 


| Patients’ age in years at time of death 
Location of infarct total infarct. 
40-49 50-59 60-69 70-79 70-89 90 inne 
MEN 

« 0 1 3 6 1 0 11 4 
Anterior wall +4 septum ................... 1 6 4 8 1 0 20 2 
3 10 9 0 0 22 14 
Posterior wall + septum .................. 0 2 4 4 1 0 11 1 
0 2 0 1 0 0 3 3 
Anterlor + posterior wall.................. 0 1 0 0 0 0 1 5 
Anterior + posterior wall + septum........ 0 0 1 0 0 0 1 0 

69 | 29 

WOMEN 

1 1 3 2 0 0 7 6 
Anterior wall + septum ................... 0 2 1 10 3 0 22 7 
0 3 4 12 4 1 24 11 
Posterior wall + septum .……............... 0 0 2 2 1 0 5 0 
1 1 2 2 2 0 8 5 
Anterior + posterior wall.................. 0 0 0 3 2 0 5 0 
Anterior + posterior wall + septum........ 0 0 0 1 0 0 1 1 

ens 2 7 18 32 12 1 72 30 
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40-49 50-59 60-69 70-7980-09. >90. 40-49 50-59 60-69 70-19 80-89 >90. years 
Figure 1. 
Frequency of recent coronary thrombosis (solid part 
of the columns) by recent myocardial infarct (total 
height of the columns) in a material comprising 69 
men and 72 women divided according to decennial age. 
The upper figure above each column gives the number 
of patients having recent infarct in the corresponding 
age group whereas the lower figure in brackets is the 
number with recent thrombosis. 


The mean age in our combined material (69 
years) is considerably higher than found by 
Wright, Marple & Beck (1954) who re- 
ported a mean of 62.6 years in 89 autopsies. Con- 
trasting to our material they found a nearly 
normal distribution with the mode in the 60—69 
age group. The same was reported by Ed mo n- 
son & Hoxie (1942) on 865 cases. 


LOCATION OF RECENT INFARCT 


Table 1 shows that recent myocardial infarct 
involves the anterior wall of the left ventricle 
and the posterior wall with equal frequency: 
31—33 in males and 29—29 in females. 

This is nearly in accordance with the data of 
Wright et al. (1954), Aspenstrgm (1954) 
and Somoza & Wilens (1956), who all re- 
ported a slight preponderance of myomalacias in 
the anterior wall. 

In both sexes, the posterior wall alone and the 
anterior wall with involvement of the septum 
were the most common locations. Anterior wall 
infarct is more frequently associated with a septal 
infarct than posterior wall infarct. This is partly 
explained by the location of the thrombi in rela- 
tion to the vascular anatomy. 

The anterior infarcts are often caused by 
thrombi which are mostly found one to three 
centimetres from the origin of the left coronary 
artery, ie. in the left coronary artery itself or 
in the descending branch, which is its almost 
direct continuation and which supplies the an- 
terior two thirds or three fourths of the septum 
(James & Burck, 1958). 

In the posterior myomalacias, due to thrombi, 
these are nearly always situated four to six centi- 
metres from the aortic origin of the right coro- 


nary artery, í. e.…, after the origin of the small 
ramus descendens posterior supplying the rest of 
the septum. Further, some posterior wall infarcts 
are caused by thrombi in the ramus circumflexus 
of the left coronary artery, which branch does 
not furnish blood to the septum. 

In our total material 8 of 141 (six per cent) 
show involvement of both anterior and posterior 
wall of the left ventricle whereas Wright et al. 
found 10 of 89 (11 per cent). These authors also 
reported one case, where the infarct was locali- 
zed to the right ventricular wall exclusively. The 
incidence of myomalacia at this site cannot be 
given in our material as our routine autopsy 
technique does not include cutting in the nor- 
mally thin muscle of the right ventricle. 


RECENT CORONARY THROMBI 


In the 141 patients a thrombus was found in 91 
cases (65 per cent) and with equal frequency in 
men and women (68 per cent and 61 per cent 
respectively). No differences among the age- 
groups could be discerned (see Fig. 1). 

Our findings agree well with those of Wright 
et al. (1954): 66 of 89 (74 per cent). They could 
demonstrate no difference in incidence between 
patients receiving anticoagulants and a control 
group. We cannot substantiate this as many of our 
earlier patients, when treated, were maintained 
at a prothrombin level above thirty per cent. 

Lisa& Ring (1932) found only 13 of 32 (41 
per cent) with thrombi, but their material is 
rather small for comparison, 

The incidence of thrombi in the different coro- 
nary arteries as related to the location of the in- 
farct is shown in Table 2. It is noted that thrombi 
are much more frequent in the left coronary ar- 
tery and its branches (66 of 91) than in the right 
(24 of 91). In one case thrombi were found in 
both vessels. Wright et al. (1954) report nine 
out of 66. Among the arterial branches the proxi- 
mal part of the ramus descendens a. coron. sin. is 
locus electus for the formation of thrombi. 

As a rule the location of the myomalacia con- 
forms with the site of the thrombus. In only two 
women with infarction of the posterior wall or 
the posterior wall and septum a discrepancy was 
found as the thrombosis was located to the left 
coronary artery and its descendent branch re- 
spectively. This is most logically explained as a 
terminal thrombus following a myocardial infarct 
caused by a non-thrombotic constriction. 

Table 2 further shows the same frequency of 
thrombosis by different locations of infarct in 
both sexes. 


PREVIOUS MYOCARDIAL LESIONS 


Myocardial scars are found in approximately 
half of the patients and the age distribution cor- 
responds closely to that of the total material (see 
Fig. 2). 
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Table 2. 


Location of Recent Coronary Thrombosis According to Site of Recent Infarct. Figures in Heavy Type refer 
to the Cases where Location of Infarct does not Correspond to Position of Thrombus. 


Location of recent infarct 
= 
Locati of 8 = 
2 2 4 
0 
5 15 
Ram. desc. a. coron. sin. … 
4 18 1 1 3 27 
2 5 7 
Ram. circumfl. a. coron. sin. 
1 1 2 2 6 
8 5 
8 2 1 11 
A. coron. dxt. and 
ram. desc. a. coron. sin. .…... 0 
Total number of infarcts 1 17 15 6 1 0 1 47 
with 5 19 11 3 3 2 1 44 
11 2 
7 22 24 5 8 5 1 72 


32 
(48) 


40-49 >90. years 
Figure 2. 

Frequency of infarctus cordis vetus (solid part of the 
columns) and of fibroses dispersae myocardii (hat- 
ched part of the columns) by recent myocardial in- 
farct (total height of the columns) in a material 
comprising 69 men and 72 women divided according 
to decennial age. The upper figure above each column 
shows the number of patients having recent infarcts 
in the corresponding age group whereas the figure in 
brackets is the number with old infarcts. 


True previous infarct, irrespective of scattered, 
small fibroses, occurs with equal frequency in the 
two sexes: in males 29 of 69 and in females 30 of 
72. Thus, conversely, 58 per cent of our patients 


died from their first myocardial infarction. The 
frequency of old infarcts among our patients (42 
per cent) is not materially different from the 
values reported by Edmonson & Hoxie 
(1942) and by Wright et al. (1954): 56 per 
cent and 35 per cent respectively. 

The location of previous myocardial infarcts is 
shown in Table 1. The most conspicuous feature 
is the preponderance of isolated posterior wall 
involvement, which presumably reflects the rela- 
tive benignity of this type of infarct. 

Septal involvement might be expected to incur 
a high lethality. The number of patients having 
recent septal myomalacia without previous myo- 
cardial infarct in the septum was 49 while the 
number with old septal infarct was 14. Conse- 
quently 78 per cent of the patients with septal 
myomalacia died during their first serious attack. 
This figure being larger than the rate for the 
total material (58 per cent) would seem to sup- 
port the initial hypothesis. Still, the rather large 
proportion of old septal infarcts in cases with 
isolated recent septal infarcts (8 of 11) argues 
against this. Thus, the low frequency of previous 
myocardial infarct in recent anterior or poste- 
rior wall myomalacia involving the septum, may 
more probably be explained by the extensive de- 
struction of myocardial tissue than by possible 
interference with the septal conducting system. 
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CARDIAC RUPTURE 


Rupture of the heart was found in eighteen of 
the 141 patients (13 per cent) and more often in 
women (13 cases) than in men (five cases). The 
mean age for the male patients was 63 vears and 
for the female patients 75 vears, whereas the mean 
ages for the total material were 67 and 71 vears 
respectively. 

Our frequency is of the same magnitude as 
sound by Edmonson & Hoxie (1942): 72 
vf 865 (8.3 per cent) and by Nesvadba 
(1955): 44 of 369 (12 per cent). The higher fre- 
guency of ruptures in women was also reported 
by Edmonson & Hoxie (1942) and by 
Wright et al. (1954). 

Nes vadba also found a higher mean age for 
women (70.7 years) than for men (61.5 years). 

Fifteen of the eighteen ruptures occurred in the 
anterior wall, two in the posterior and one in 
the posterior wall and septum both. This pre- 
dilection for the anterior wall was also indicated 
by Edmonson & Hoxie (1942) and Nes- 
vadba (1955). 


HEART WEIGHT 

In 65 male patients the hearts were weighed; 
the average weight was 542 g; the average in 72 
women was 444 g. 

If we, like Somoza & Willens (1956), take 
heart weights greater than 410 g in men and 360 g 
in women as abnormal, our material shows hyper- 
trophy in 58 men and 56 women, a total incidence 
of 83 per cent. This is an even larger frequency 
than the 61 per cent reported by Somoza & 
Wilens (1956). 

The presence of an old infarct does not influ- 
ence the heart weight decisively (see Table 3). 


Table 3. 


Mean Heart Weights in Men and Women with and 
Without old Infarct. 


Men Women 

State of myocardium Number | Mean | Numberl Mean 

of heart of heart 

patients | weight | patients | weight 
Without old infarct .… 40 519 42 438 
With old infarct .…….……. 25 564 30 450 
es | 65 | 542 | 72 | 444 


The small number of patients with cardiac rup- 
ture prevents evaluation of the pathogenic impor- 
tance of the weight of the heart. 


CORONARY ATHEROSCLEROSIS 


The degree of atherosclerosis was evaluated 
according to Wanscher, Clemmesen & 
Nielsen (1951). Atherosclerotic plaques were 
found in the coronary arteries in all instances, 


and as expected from the age distribution, the 
degree was moderate or severe in nearly all 
cases (cf. Fig. 3). No evident correlation existed 
between old myocardial infarct and/or fibroses 
and degree of artherosclerosis, or between sevc- 
rity of atherosclerosis and incidence of throm- 
bosis. 


692 729 


(5) 
mild _ moderate severe mild moderate severe 


Degree of atherosclerosis 
Figure 3. 


Distribution of patients with recent myocardial infarct 
according to degree of atherosclerosis. Solid part of 
columns shows number of patients with infarctus 
cordis vetus and/or fibroses dispersae myocardii 
(lower figures in brackets). Total height of columns 
corresponds to number of patients in each athero- 
sclerosis-group (upper figures above each column). 
Mild degree of atherosclerosis corresponds to W a n- 
scher et al. (1951) degree I + degree II. 


In the material presented by Lisa & Ring 
(1932) three of 32 of the patients with recent 
infarct showed normal coronary arteries; among 
their patients, however, several were below fifty 
years of age. More in accordance with our fin- 
dings Wrightet al. (1954) only found one out 
of 89 cases with normal coronaries and 78 had a 
severe atherosclerosis. 


SUMMARY 


The pathological heart changes in 141 conse- 
cutive cases of recent myocardial infarct verified 
at autopsy are mutually correlated and distributed 
according to location and the sex and age of the 
patients. The age distribution in both sexes is 
skew with the modal frequency in the seventies 
and the mean ages 67 years in males and 71 vears 
in females. The anterior and the posterior wall are 
affected with equal frequency; the septum is 
relatively more often involved in the former 
case. The reason for this difference is discussed. 
A thrombus was found in 65 per cent of all cases. 
Previous myocardial infarct was found in 42 per 
cent and the location was more frequent in the 
posterior wall. Rupture of the heart was demon- 
strated in 18 cases, 15 of these in the anterior 
wall. Hypertrophy of the heart occurred in about 
83 per cent irrespective of the presence of old 
infarcts. The coronary arteries were always 
artherosclerotic. 
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UROGENITAL TUBERCULOSIS IN THE HUMAN MALE 
VESICULOGRAPHIC AND URETHROGRAPHIC STUDIES 


By H. B. MYGIND 


The symptomless ulcerocavernous renal tuber- 
culosis which has especially been considered by 
Chevassu (1935) and Ljunggren (1939) 
has apparently become more common. It appears 
that up to 50 per cent of diagnosed cases of renal 
tuberculosis are symptomless, and this percentage 
seems to be increasing. In autopsy studies on pa- 
tients who had died from renal tuberculosis, 
Medlar (1949) found that cavitary renal tuber- 
culosis is clinically symptomless in about one 
half of the cases. This shows how difficult it is 
to diagnose tuberculosis of the urogenital syv- 
stem— “advanced disease may be prisoned with- 
out significant symptoms.” It is therefore justified 
that inoculation of urine from patients in tuber- 
culosis hospitals is performed routinely in order 
to disclose tubercle bacilli, if any. Tuberculous 
bacilluria has been demonstrated in about 2 per 
cent of patients with pulmonary tuberculosis 
(Beskow 1958) and in 20 per cent of patients 
suffering from tuberculosis of bone and joints 
(Harris 1929), 

A number of “accidentally” diagnosed cases of 
urogenital tuberculosis unaccompained by sym- 
ptoms from the urogenital organs have revealed 
advanced renal tuberculosis. In other cases, renal 
foci cannot be demonstrated. The bacilli mav 
then originate from foci in the renal cortex or 
from the genital organs. 

In the endeavours to improve diagnostic tech- 
niques in urogenital tuberculosis in the male, 
urethrography has in our hospital been supple- 
mented by vesiculography since the autumn of 


From the Hospital for Extrapulmonary Tuberculosis 
(maintained by the National Association for the Fight 
against Tuberculosis), Juelsminde, Denmark. (Head: 
Hans Thomsen). 

Aided by a grant from the National Association for 
the Fight against Tuberculosis. 


1954. These investigations have, in particular, 
been performed on patients with acute or chronic 
tuberculous epididymitis. Urethrography has been 
done in all patients suspected of urogenital tuber- 
culosis. 


VESICULOGRAPHY 


Previous Investigations 

Vasoseminal vesiculography was introduced 
into clinical practice by Belfield in 1913. The 
Danish investigators Bertelsen & Wandall 
(1945) reported the results of vesiculographic 
studies on a series of patients, including some 
cases of sterility. Sargent (1929) and Peter- 
son (1939) published detailed descriptions of 
the normal vesiculogram. After injection of con- 


Fig. 1. 
Normal Vesiculogram of the left Side; Distinct Cavity 
in the Vicinity of the Ejaculatory Duct. On the right 
Side, Incomplete Filling, but no Definite Abnormali- 
ties are seen. 
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Fig. 2 a. 
Pathological Vesiculogram with Shrinkage of the 
Seminal Vesicles and Ampullae (Beaded Appearance). 


Fig. 2 b. 
Shrunken Seminal Vesicle and Beaded Appearance of 
the was Deferens and Ampulla. The was Deferens 
shows a Beaded Appearance Medial to the Pelvic 
Portion. Large Prostatic Cavities, Partially filled 
with Calcifications, are Visibte. 


trast medium into the vas deferens, this is visual- 
ised as a thread-fine structure running from the 
site of the puncture into the small pelvis, where 
it becomes tortuous before entering the ampullary 
portion medially. This is wider and more irre- 
gular, having its greatest width medially. Below 
the ampulia is the seminal vesicle, which consists 
of about 10 loops occupying an ovaloid area; the 
widest loops are found laterally. The loops con- 
verge medially towards a more or less pronounced 
neck, which joins the duct of the ampulla form- 
ing the ejaculatory duct, which, after a course 
of about one cm, opens into the prostatic portion 
of the urethra in the collicular region. 

Filling occurs of the prostatic portion of the 
urethra, but not of the urethra below the external 
sphincter, On the other hand, inflow into the 
urinary bladder is seen, the degree depending on 
the amount of contrast used. 


The vesiculographic findings in tuberculosis 
were described by Staehler (1949) and B o- 
reau (1953). According to Staehler, the typi- 
cal changes are as follows: The seminal vesicles 
reveal eroded contours and filling defects. The 
lumina are narrowed, and filling of the vesicle 
is occasionally completely absent. In the vas 
deferens and its ampullary portion, a pattern 
suggestive of a string of beads or an old-fashioned 
lamp brush is visible. Dilated portions may be 
indicative of abscesses. Stenosis is a frequent oc- 
currence. Cavities and dilated ducts are seen in 
the prostate. Fistulous communications may be 
present between the seminal vesicles and the pro- 
static portion of the urethra. 


Personal Investigations 


Vesiculography has particularly been per- 
formed in relation to epididymectomy. After di- 


Fig. 3. 
Very Distinct Beaded Appearance of the Ampulla. The 
Seminal Vesicle is only Partially Filled and Shrunken. 
Central “Sequestration” of the Prostate; the Cavity 
is Filled with Contrast Medium. 


Fig. 4. 


Dilated vasa Deferentia and Ampullae, with an Irregu- 
lar Beaded Pattern. Stenosis of the Ejaculatory duct 
is Present. 
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Fig. 5. 
A Dilated Ampulla with Irregular eroded Contours is 
Visible on the right Side. Beaded Appearance of the 
vas Deferens. Similar, but less Pronounced Changes 
are seen on the left Side. The Seminal Vesicles show 
Sparse Filling. 


the injection of the contrast medium, and the vas 
deferens becomes dilated. 

At the site of the stenosis, a matchlike disten- 
sion of the vas deferens is visible, or a perivasal 
contrast lake is formed presumably indicating 
the presence of an abscess. 

The changes seen in the ampullary portion arc 
largely of a similar nature; the lumina are usually 
shrunken. 


In typical cases, the seminal vesicles show 
shrinkage and incomplete filling, with eroded 
contours. Poor filling is particularly seen in the 
lateral loops, so that only the medial portions are 
filled. This appearance is characteristic of tuber- 
culosis of long duration. 


In recent cases of vesiculitis, the lumina arc 
not narrowed, but patchy filling occurs. Reten- 
tion in the lateral loops is evidenced by dilata- 
tion. In the presence of cavitary prostatic lesions 
communicating with the prostatic portion of the 


Fig. 6. 
“Matchlike” Stenosis of the vas Deferens. 


vision of the vas deferens a ureteral catheter is 
inserted into the lumen, and 2.5 ml contrast 
medium, usually 35 per cent Diodone, is injected. 

In order to reveal calcifications, if any, a plain 
radiograph is taken of the small pelvis before 
the contrast medium is injected, and several ex- 
posures are made after the injection. The patient 
is placed in the dorsal position, and the roentgen 
tube is tilted 20 degrees cranially. If vesiculo- 
graphy is performed unrelated to operation, the 
vas deferens is not divided, but punctured by a 
thin injection needle. 

Vesiculography of normal males gives a picture 
as described by Sargent and Peterson. In 
patients with tuberculous epididymitis, the vas 
deferens reveals an ill-defined outline and an ir- 
regular lumen, especially in the pelvic portion. 
Narrowed and dilated portions may alternate, 
resulting in a distinct beaded pattern. Stricture 
is often present at the junction to the ampulla. 
In such cases, resistance is distinctly felt during 


Fig. 7. 
Typical Change with Filling Defect of the Lateral 
Part of the Seminal Vesicle and Irregular Ampulla. 


Fig. 8. 
Dilated vas Deferens; Filling of a Suspected Peri- 
vasal Abscess Cavity. 
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Fig. 9. 
Normal Urethrogram. 


Fig. 10. 
Inflow of Contrast Medium into Cavities and Dilated 
Prostatice Ducts. 


urethra, these cavities fill with contrast medium 
when inflow into the bladder occurs. 

It is not an infrequent occurrence that the vas 
deferens is obliterated at the site of puncture, 
so that contrast medium cannot be injected. This 
obliteration can be verified by a histological 
examination. 


Results 

A total of 124 vesiculographic studies in 84 
patients showed that tuberculous epididymitis is 
always associated with pathological changes in 
the vas deferens, ampulla or seminal vesicles. 
Changes were observed on the affected side in 
all cases, and on the unaffected side in one half 


of the cases of unilateral epididymitis. A normal 
vesiculogram of the affected side was not obtain- 
ed in any of the cases of tuberculous epididymitis, 
whereas typical changes in the seminal vesicle 
were often observed in the absence of epididv- 
mitis. Stricture of the vas deferens, either at the 
site of the puncture in the scrotum or in the pel- 
vic portion, was found in nearly one half of the 
cases. 


URETHROGRAPHY 


The procedure used is simple injection ure- 
thrography employing the Kn utsson apparatus 
(1935). A plain film is taken before the injection 
of contrast medium is either Diodon viscous or 
Diodon 35 per cent. Anteroposterior and two 
oblique exposures are made. The use of a viscid 
contrast medium results in filling of the entire 
urethra, and inflow into the bladder occurs when 
40 ml is injected. By this procedure the contours 
of the urethra and the colliculus are distinctly 
visualised; in the presence of cavitary lesions 
inflow into these is usually seen. When a liquid 
contrast medium is used, the prostatic portion of 
the urethra is usually not visible, but cavities and 
the prostatic ducts are filled, and inflow into the 
ejaculatory duct may occur. 

The cavities may vary in size and form; some 
are pedicled, while others form a wide connexion 
with the urethra. Occassionally, the entire central 
part of the prostate is destroyed, so that a pre- 
vesical pouch is formed. 


Results. 

Urethrography revealed prostatic cavities in 82 
of 129 patients subjected to operation for tuber- 
culous epididymitis. The cavities were large in 
37 and small in 45 cases. 

In the patients concerned, rectal examination 
was performed repeatedly, usually once every 


Fig. 11. 
Filling of large Cawities. 
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month during the hospital stay. By these exami- 
nations changes in the prostate or seminal vesicles 
were demonstrated in 124 of the 129 patients. 
In all cases of unilateral epididymitis, involve- 
ment of the homolateral prostatic lobe and semi- 
nal vesicle was observed, and contralateral af- 
fection was revealed in some of the cases. On 
the other hand, contralateral changes were never 
found without concurrent homolateral changes in 
the vesicle. The changes are readily palpable. 
Prostatic enlargement is usually absent, but the 
gland was of a firm consistency with a nodular 
surface, and so were the seminal vesicles. In 
advanced cases, the seminal vesicles may be 
embedded in nodular infiltrates extending from 
side to side in the small pelvis. Only very slight 
or no tenderness at all is present. 


A correlation of the results obtained by rectal 
examination and urethrography in the 129 pa- 
tients with tuberculous epididymitis showed that 
changes in the prostate and seminal vesicles were 
present in 128 cases, í. e., the incidence of prosta- 
tic involvement in patients with tuberculous epi- 
didymitis is nearly 100 per cent. 


In the study of 32 patients with renal tuber- 
culosis without epididymitis, prostatic changes 
were revealed by rectal examination in 28 and 
by urethrography in 18 cases. Changes were re- 
vealed by both methods of examination in 15 
cases, while changes were demonstrated only bv 
rectal examination án 13 and onlv bv urethro- 
graphy in three cases. Onlv in one case did both 
rectal examination and urethrography fail to 
reveal prostatic changes; the patient concerned 
was a voung man, aged 16, who had had tuber- 
culous bacilluria for 10 years. 


Thus, prostatic changes can be demonstrated 
by urethrography and rectal examination in 100 
per cent of the cases of urogenital tuberculosis. 
The prostatic changes are independent of the 
presence or absence of epididymitis, 


DISCUSSION 

The present investigation shows that involve- 
ment of the prostate and seminal vesicles is al- 
most invariably present in tuberculous epididy- 
mitis. In all cases of unilateral epididvmitis in 
which the contrast medium entered the vas de- 
ferens, vesiculography revealed homolateral vesi- 
cular changes. In 12 of 23 cases, both homolateral 
and contralateral vesicular changes were demon- 
strated. 


Obrant (1958) and others have shown that, 
in the majority of cases, vasectomy prevents the 
development of contralateral tuberculous epididy- 
mitis in the presence of unilateral affection. This 
suggests, like the present investigation, that tu- 
berculous epididymitis develops by canalicular 
extension of the tuberculous infection, and that 
the extension is testipetal. 


In vesiculography, part of the contrast medium 
enters the bladder, provided that there is no 
stenosis of the ejaculatory duct or peripheral to 
it. It must be assumed that the content of the 
seminal vesicle may empty in the same way and 
be mixed with the urine. 

In the presence of acute or chronic tuberculous 
epididymitis, pus containing tubercle bacilli mav 
thus give rise to tuberculous bacilluria. In studies 
of autopsy cases, Simmons (1906) revealed 
early tuberculous vesiculitis. He found numerous 
tubercle bacilli in the vesicular secretion, even 
when there was only superficial inflammation of 
the mucosa. It is possible that the relatively high 
resistance of tuberculosis of the male genital 
tract to treatment—evidenced by persistent tu- 
berculous bacilluria in spite of prolonged tuber- 
culostatic therapy—is due to the fact that the 
chemotherapeutic agents do not reach the tu- 
bercle bacilli in the pus of the seminal vesicle. 

Prostatic cavities communicating with the 
prostatic portion of the urethra may be demon- 
strated by urethrography; pathological processes 
which do not communicate with the urethra 
cannot be disclosed by this method of examina- 
tion, but filling mav occasionally be obtained bv 
vesiculographyv. 

Urethroscopy often reveals cavitary lesions in 
the prostate filled with puttv-like pus or calci- 
fications, but contrast medium does not enter 
these cavities in radiography. However, rectal 
examination of the prostate may reveal changes 
farther away from the urethra. On the other hand, 
urethrography may occasionally show a large 
cavitv in the central part of the prostate in cases 
where no prostatic changes are palpable at rectal 
examination. 

Para-urethral changes in the prostate are dis- 
tinctly visible in the urethroscope. As described, 
for example, by Lattimer (1948), dilated pro- 
statie ducts—sometimes onlv a few, but most 
commonly a relatively large number—mav be 
present, so that the posterior wall of the urethra 
assumes a trabecular appearance between the 
diverticuluriu-like prostatie ducts and cavities. 

In cases of fresh tuberculosis, the mucosa in 
the collicular region is fierv red and covered 
with fibrinous material and small ulcers. 

As appears from the above account, urethro- 
graphv and reetal examination supplement each 
other. Reectal examination revealed changes in a 
higher proportion of cases than did urethro- 
graphy. Borthwick (1946), who did not use 
urethrography, found prostatie and vesicular 
changes at rectal examination in 77 per cent of 
his patients with urogenital tuberculosis, while 
Ljunggren (1939) observed cavitary lesions 
in the prostate by urethrography in 50 per cent 
of his series. 

In the present investigation, rectal examination 
revealed changes in 95 per cent and urethrog- 
raphy in 64 per cent of the cases. 


1 

ral 

is, 

Je 

v- 
he 

el- 

he 

| 
us 

or 

vo 
id 
re 

en 
rs 
ly 

id 
of 

1e 
1e 
‚n 
al 
r- 

n 

n 

y 


18 DANISH MEDICAL BULLETIN 


Vol 7 no 1 


Renal tuberculosis was disclosed in 55 per 
cent of our patients and was suspected in another 
18 per cent, either because of urographic changes 
or positive cultures of ureteral urine. If the latter 
group is included, renal tuberculosis was re- 
vealed in about two thirds of the cases. 

In follow-up studies of 67 patients who had 
undergone operation for tuberculous epididy- 
mitis, but who had not previously been examined 
with a view to renal tuberculosis, Borthwick 
(1946) found renal tuberculosis in 37 cases, i.e, 
62 per cent. 

Tuberculous prostatitis and vesiculitis are usu- 
ally completely asymptomatic or may occasionally 
cause discomfort in the form of pain or a sen- 
sation of pressure in the perineum. In rare cases, 
urinary retention may occur. In the chronic form 
of these diseases, fistulae to the perineum or 
rectum may develop. In the large cavities, calculi 
may be formed and maintain an unspecific in- 
fection. In the presence of a prevesical pouch, 
the patient may be troubled by dribbling after 
the finish of micturition. A few patients may 
experience pain on ejaculation. Oligospermia is 
usually present, and the patients are sterile. 

However, it is of the greatest importance to 
emphasise that tuberculous prostatitis and vesi- 
culitis give only slight symptoms and must be 
diagnosed by special methods of examination, 
such as those considered in this paper. 


CONCLUSIONS 

Tuberculous infection of the urogenital system 
is usually widely disseminated at the time when 
tuberculous epididymitis is diagnosed. Tuber- 
culosis of the pelvic organs gives few and only 
vague symptoms. Tuberculous epididymitis is 
therefore an important factor in the symptom- 
atology of tuberculous infection of the urogenital 
system. As the epididymides are easily accessible 
for examination, symptomless nodules may often 
be demonstrated in tuberculous patients and thus 
arouse suspicion of urogenital tuberculosis. 

Renal tuberculosis may be demonstrated in 50 
to 70 per cent of the patients with tuberculous 
epididymitis. Urethrography and rectal examina- 
tion reveal prostatic changes in 64 per cent of 
patients with tuberculous epididymitis and in 95 
per cent of those with renal tuberculosis. 


SUMMARY 


In studies of patients subjected to operation 
for tuberculous epididymitis, vesiculography re- 
vealed changes in the seminal vesicle and vas 
deferens on the affected side in all cases and, in 
the presence of unilateral epididymitis, on the 
unaffected side in about one half of the cases. 
By urethrography and rectal examination pro- 
static changes were demonstrated in practically 
100 per cent of the patients with tuberculous 
epididymitis. As similar changes occur with the 
same frequency in patients with renal tuber- 
culosis but without epididymitis, this shows that 
the prostate is always involved in urogenital 
tuberculosis. Renal tuberculosis was demonstrated 
in nearly two thirds of the patients with tuber- 
culous epididymitis. 

Tuberculosis of the prostate, seminal vesicles 
(and kidneys) is most frequently symptomless. 
Check-up examination of patients who have un- 
dergone operation for tuberculous epididymitis, 
including inoculation of urine, rectal examina- 
tion and urethrography, will presumably be able 
to reveal active tuberculosis in many of the cases. 
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STREPTOCOCCAL PNEUMONIA AS A COMPLICATION OF INFLUENZA 


By WILHELM FREDERIKSEN 


The frequency of bacterial pneumonias usually 
increases during influenza epidemics. Just as 
when no epidemics are prevalent, many of these 
pneumonias are due to pneumococci. However, 
during the last 20 years special attention has 
been focused on a form of pneumonia caused by 
coagulase-positive yellow staphylococci, both 
because it seems to have increased in relative 
frequency and because it often runs a very violent 
course. During the epidemic of Asiatic influenza 
in 1957, part of the increased mortality which 
was ascertained all over the world was due to 
staphylococcal pneumonia complicating the in- 
fluenza (6, 13, 19). Other bacterial complications 
of influenza, especially those due to haemolytic 
streptococci, have therefore to some extent reced- 
ed into the background. The four cases reported 
below show that streptococcal infection may still 
be a very serious complication of influenza. 


PREVIOUS INVESTIGATIONS 


Finkler (2) appears to have been the first 
to describe pneumonia referable to streptococci. 
In 1889, he reported eight cases of pneumonia, of 
which six and two, respectively, were epidemio- 
logically related. Five of the patients died, and 
autopsy was performed in four. Culture of ma- 
terial from the lungs yielded streptococci in two 
of these and streptococci and staphylococcus 
aureus in the remaining two. In two cases the 
streptococci were inoculated into rabbit ears, 
which resulted in the development of typical 
erysipelas. (The ability of these streptococci to 
Iyse erythrocytes was unknown at that time.) 
During the influenza pandemic in 18891890, 
Finkler observed many cases of a similar 
pneumonia, and in his book on acute pneumonias 
(3) he gave a detailed description of the clinical 
picture. In addition to fibrinous (lobar) pneu- 
monia and bronchopneumonia, he outlined a 
third form, which he called “zellige Pneumonie.” 
He expressed the view that this form is usually 
caused by streptococci; it was characterised by 
being interstitial and of lobular extension and 
by a more violent clinical course and higher 
mortality than the two other forms. 

In the following account the term “strepto- 
coccal pneumonia” is to be understood as pneu- 
monia caused by haemolytic streptococci. 

In 1917—1918, MacCallum (12) studied 
many cases of streptococcal pneumonia which 
occurred in American army camps among re- 
From Department A (Chief: Professor Gregers Norby), 
Marselisborg Hospital, Aarhus, Denmark. 


cruits. The disease was usually encountered in 
relation to measles, but sometimes occurred as 
independent epidemics. He gave a detailed de- 
seription of fatal cases in which thorough clinical, 
bacteriological and pathological studies had been 
performed. He mentioned an interstitial peri- 
bronchial and a lobar form, but mixed forms 
were also encountered. Most of the cases were 
complicated by empyema. This complication had 
not been reported by Finkler. Both Finkler 
and MacCallum cited examples from the 
literature in which similar clinical pictures had 
been described at a time when the streptococci 
were unknown. 

During the influenza pandemic in 1919—1920, 
complicating pneumonia was one of the most 
important causes of the high mortality rate 
among the younger age groups. In Danish stu- 
dies (11, 14, 17), staphylococci, pneumococci, 
Pfeiffer’s bacillus and haemolytic streptococci 
were found to be responsible for pmeumonia. 
Nearly all cases associated with empyema were 
reported to be due to haemolytic streptococci 
(14, 16). 

Streptococcal pneumonia is reported to re- 
present about 3 per cent of all bacterial pneu- 
monias, for example by Heffron (5), who 
reviewed a number of previous studies. H u m- 
phrey et al. (7) found nine cases of strepto- 
coccal pneumonia among a series of 298 bacterial 
pneumonias occurring in London in 1942—1944, 
ie. 3 per cent. In 1948, Iversen (8) reported 
on three unquestionable cases of streptococcal 
pneumonia among a total of 582 patients with 
pneumonia originating from Frederiksberg Ho- 
spital, í. e., 0.5 per cent, but it was stated that 
this was a minimum figure. 

As already mentioned, the pathological condi- 
tions in streptococcal pneumonia were described 
by Finkler and MacCallum. The pneu- 
monia is most frequently of the peribronchial 
interstitial tvpe. Macroscopically, confluent hac- 
morrhagic bronchopneumonias are often ob- 
served, and bilateral involvement is a frequent 
occurrence. Some of the histological changes may 
be due to a concurrent virus infection (measles 
or influenza). The pneumonia is very often com- 
plicated by empyema. Thus, Cecil (cited by 
Heffron) reported that complicating empy- 
ema developed in one half of 118 patients with 
streptococcal pneumonia, while it was observed 
in seven of 24 patients with purely streptococcal 
pneumonia in the series considered by Keefer 
et al. (10) in 1941. Bacteriaemia is reported to be 
a rare complication (15), but haemolytic strepto- 
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cocci could be cultured post mortem from heart 
blood in most of MacCallum’s cases, 

As distinct from the sudden onset usually seen 
in pneumonococcal pneumonia, the streptococcal 
variety is in most cases less violent at first, and 
chills are often absent. However, the symptoms 
are largely identical with those seen in pneumo- 
coccal pneumonia: fever, cough, dyspnoea, a 
piercing pain in the chest and expectoration, 
often of a blood-tinged or rubiginous sputum, but 
the patients usually become more severely af- 
fected, and it is reported that they are often 
ashy cyanotic (15). In non-fatal cases the course 
is nearly always very protracted, even in the 
absence of complications. The introduction of 
sulphonamides did not shorten the duration 
appreciably, whereas treatment with tetracyclines 
is reported to lead to rapid improvement (1, 9). 

Before the advent of the sulphonamides, the 
prognosis depended to a great extent on pre- 
existing disease and, particularly, on such com- 
plications as empyema and bacteriaemia. He f- 
fron (5) cited various reports in which 30 to 
55 per cent of the patients had succumbed. 
Gecil (cited by Hef f ron) found that 11.3 per 
cent of 53 patients without empyema and 56.4 
per cent of 55 patients with empyema died. The 
introduction of sulphonamide therapy seems to 
have resulted in an improved prognosis, and 
further improvements have presumably been 
attained by penicillin and other antibiotics. How- 
ever, 1 have been unable to trace comprehensive 
series originating from the last 20 years on which 
the prognosis can be assessed. Addition of the 
nine cases reported by Humphery et al, 
three by Iversen, five by Collins et al. (1) 
and the four cases considered in this paper gives 
a total of 21; none of these patients died, although 
10 of them had empyema. However, in studies on 
the influenza pandemic in 1957, deaths due to 
streptococcal pneumonia are reported (13, 19). 
Serum treatment of streptococcal pneumonia was 
successfully accomplished in eight patients in 
the 1930’s by Amoss (cited bv Heffron). 
As the various antibiotics have no effect on 
toxaemia, it might still be indicated to use treat- 
ment with a polyvalent antitoxic streptococcal 
serum. 


CASE REPORTS 

During the influenza epidemic in March 1959, 
three conscripts who had been il for some days 
with “influenza-like” symptoms were admitted 
to Marselisborg Hospital with pneumonia. The 
diagnosis of influenza was not confirmed by viro- 
logical or serological studies. A fourth case en- 
countered in a student nurse at about the same 
time is also included, although it differs slightlv 
from the first three cases. 


IL. The patient was an unmarried window dresser, 
aged 19, who was called up for military service. His 


past history was that of good health. He was ad- 
mitted from the military sick quarters after having 
been ill for six days. The disease was ushered in by 
chills, followed by general malaise and headache. 
During the day preceding admission fluctuating tem- 
perature and chills were observed. On admission, the 
patient complained of dyspnoea, pain in the chest, 
cough and fatigue. The patient appeared to be critic- 
ally ill, with dyspnoea and ecyanosis; temperature 
40.3° C. Auscultation of the lungs revealed dullness 
to percussion on both sides, particularly over the 
lower fields, bronchial respiraton and crepitant râles. 
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Diagram Showing Temperature Graphs and Treat- 
ment. Abscissa: Days in Hospital. 


Chest radiographs showed distinct cotton-like sha- 
dows in the right lower lobe and at the level of the 
heart on the left side. Blood-agar cultures of rubigin- 
ous sputum secured on the day of admission yielded 
a pure growth of haemolytic streptococci (group A, 
type 1), and these bacteria were also recovered on 
culture of blood withdrawn on the same day. Neutro- 
philie leukocytosis (15,400 cells/c.mm) was observed; 
E.S.R. 68 mm/hour, haemoglobin 95 per cent. The 
patient was treated with sulphathiazole, penicillin 
and Achromycin as shown in the accompanying dia- 
gram. Some improvement was seen on the second 
day (temperature 37.9° C.), but on the third day a 
new aggravation occurred. The temperature rose to 
10.0° C., and the condition was as on admission. More 
intensive antibiotie therapy was then instituted, fol- 
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lowed by slow improvement in the condition; the 
temperature returned to normal within 10 days. Aus- 
cultatory and radiographic changes persisted for more 
than a fortnight. A pleural friction rub was audible 
for at short period, but no signs of pleural effusion 
were observed. On the 19 th day in hospital a mild 
urticarial skin rash and a slight elevation of tempera- 
ture occurred; these reactions subsided on withdrawal 
of Achromycin. 

On the 14th and 26th days in hospital increased 
levels of the antistreptolysin titre (AST), 320—450, 
and antistreptococcal hyaluronidase (ASH), 12,000— 
15,000 units/ml, were revealed. Albuminuria was 
present on admission, but disappeared within the 
first week. Microscopic studies of the urine at di- 
scharge showed no abnormalities. On the 28th day, 
there were still slight dullness and impaired respira- 
tion on the lower posterior surfaces of the lungs, 
but the patient felt well and could be discharged. A 
check-up examination one month later showed that 
the opacities in both lungfields had disappeared; 
ES.R. 18 mm/hour, AST 220, ASH 10,000 units/ml; 
the patient felt well. Pulmonary-function tests 4 
months after discharge showed normal conditions. 
At that time the patient was fully capacitated and 
could discharge his military duties. 


Epicrisis. — A conscript, aged 19, was ad- 
mitted to hospital after having had “influenza” 
for six days. The patient was critically ill, with 
bilateral pneumonia caused by haemolytic strep- 
tococci, which were isolated from both sputum 
and blood. During the first few days the con- 
dition remained critical in spite of intensive 
antibiotic therapy. At discharge, four weeks 
later, the condition had not yet returned to nor- 
mal, but complete recovery was ultimately 
attained. 


II. — The patient was an unmarried chimney swee- 
per, aged 21, who was called up for military service. 
His past history was that of good health. He fell ill 
six days before admission to hospital with “influenza- 
like” symptoms. He was admitted to the military 
sick quarters; on the third and fourth days of illness 
he was nearly afebrile. This phase was followed by 
a rise in temperature accompanied by pain in the 
right side of the chest, expectoration of a rubiginous 
sputum and dyspnoea. As the condition became worse, 
he was transferred to Marselisborg Hospital. 

On admission, the patient was critically ill and 
distressed; temperature 40.0° C. Distinct dyspnoeca, 
but no cyanosis was present. Auscultation revealed 
definite dullness and impaired respiration over the 
lower half of the right lung. Chest radiographs show- 
ed intense blurring of the lower half and an infiltrate, 
3 Xx 6 cm, in the middle of the right lung field. ESR. 
86 mm/hour, haemoglobin 87 per cent, 10,800 leuko- 
cytes/c.mm. Blood-agar cultures of sputum showed 
growth of haemolytic streptococci (group A, type 1). 
Cultures of blood gave no growth. Right-sided pleuro- 
centesis on the third day in hospital vielded 600 ml 
of a brownish, cloudy fluid, from which haemolytic 
streptococci were grown. The patient was treated 
with sulphathiazole, penicillin and Achromycin as 
shown in the diagram. In addition, intrapleural peni- 
cillin injections were repeatedly given in relation to 


evacuation of pleural fluid. A transitory fall in tem- 
perature occurred on the first day in hospital, but a 
high-grade fever about 39° C. persisted for the first 
week, and the patient was still acutely ill. On the 
8th day in hospital, 40 ml antistreptococcal serum 
(Streptoserin, Behringwerke) was given at a time 
when the temperature was falling. However, a slightly 
rising temperature was observed during the second 
week, and on the 14th day a violent urticarial skin 
rash developed, which was first interpreted as a 
manifestation of serum disease, although is was a 
little too early. The skin reaction disappeared after 
administration of 50 mg diphenhydramine, but re- 
curred later in the day half an hour after the patient 
had been given an Achromycin capsule. The reaction 
was then taken to be due to drug fever caused by 
Achromycin. After withdrawal of this drug the pa- 
tient felt better, and the temperature returned to 
normal. At discharge on the 46th hospital day, aus- 
cultatory and radiographic changes were still present 
over the right lung in the field which had been in- 
volved by the empyema. The E.S.R. had then fallen 
to 60 mm/hour after a maximum of 120 mm/hour. 
Hypochromic anaemia, which was treated with iron 
preparations, had been desclosed. Increased levels of 
AST (640, 800, 800) and ASH (14,000, 110,000, 70,000 
units/ml, the highest figure a fortnight after the 
administration of serum) had been observed. Al- 
buminuria was present only during the first few 
days in hospital. Microscopic examination of the urine 
failed to reveal any abnormalities. Haemolytic strep- 
tococci could be grown from the pleural fluid as late 
as on the fifth day in hospital, but not after that 
time. Culture of sputum showed no growth of tubercle 
bacilli. At a check-up examination three weeks after 
discharge, the patient felt well, and dyspnoea was 
absent. Chest radiographs taken at that time still 
showed blurring of part of the right lung field, and 
the right phrenicoccostal sinus was obliterated. ESR. 
15 mm/hour, AST 250, ASH 25,000 units/ml. Pulmo- 
nary-function tests showed a vital capacity of 2.8 
litres (slightly reduced), but timed vital capacity 
was normal (86 per cent). 

Five months after the onset of the disease the 
patient was admitted to the Central Hospital, Silke- 
borg, for observation, because he complained of 
fatigue. Apart from pleural blurring, perfectly normal 
conditions were observed. The E.S.R. was 10 mm/hour, 
vital capacity 4.8 litres, but the AST and ASH were 
stille slightly increased, wiz., 250 and 12,000 units/ml. 


Epicrisis. — A conscript, aged 21, was ad- 
mitted to hospital after having been ill with “in- 
fluenza-like” symptoms for five days. On ad- 
mission, he suffered from pleuropneumonia due 
to haemolytic streptococci, which could be 
isolated both from sputum and pleural fluid. In 
spite of intensive therapy, the condition did not 
improve appreciably during the first week. On 
the 14th day, urticaria and slight fever developed, 
presumably caused by achromycin. At discharge 
after 1% months in hospital, the condition had 
not yet returned to normal, but five months after 
the onset of the disease, renewed examination 
showed normal conditions, apart from pleural 
blurring and slightly increased AST and ASH 
values. 
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III. — The patient was an unmarried farm labourer, 
aged 19, who was called up for military service. His 
past history was that of good health. A month before 
admission, pain developed in the right ear after a 
motor-cycle ride. Fever or ear discharge did not occur. 
He consulted an otologist and was treated with in- 
sufflation and ear drops without effect. A slight 
hearing impairment was observed. A week before ad- 
mission, he fell acutely ill, with high-grade fever 
(over 40° C.), dizziness, chills and headache. He was 
in the military sick quarters for a week, during which 
time pain in the ear again developed. He was dis- 
charged from the sick quarters the day before he was 
admitted to hospital, without fever. On the same day, 
symptoms recurred similar to those experienced a 
week before, this time accompanied by expectoration 
of a blood-tinged sputum and pain in the right side 
of the chest. 

On admission to hospital, he did not appear to be 
acutely ill, but dyspnoea was present, and the tem- 
perature was 40.1° C. Auscultation revealed dullness, 
impaired respiration and râles over the lower parts 
of the right lung. Chest radiographs showed a cotton- 
like shadow, 6 Xx 4 cm, just above the dome of the 
right diaphragm. Blood-agar cultures of the sputum 
showed growth, mainly of haemolytic streptococci 
(group A, type 1). Neither these cultures, nor in- 
traperitoneal inoculation into mice yielded growth 
of pneumococci. No growth was obtained by culture 
of blood. Neutrophilic leukocytosis (23,500 cells/c.mm) 
was present; E.S.R. 53 mm/hour, haemoglobin 91 
per cent. Sulphathiazole, 8 g, was given during the 
first 24 hours, followed by 1,000,000 units of peni- 
cillin every 12 hours for six days. The patient re- 
sponded well to the treatment. However, on the 12th 
day expectoration recurred, and cultures of the 
sputum again showed haemolytic streptococci (group 
A, type 1), for which reason penicillin was again 
given for four days. The expectoration ceased, and 
throat swabs failed to show growth of haemolytic 
streptococci. Albuminuria did not occur during the 
hospital stay. Microscopic examination of the urine 
performed on the day of discharge showed no ab- 
normalities. On three occasions, the AST was 640, 
whereas the ASH increased from 15,000 to 160,000 
units/ml. The E.S.R. was 53, 84 and 27 mm/hour. 
Microscopy of the sputum did not reveal any tubercle 
bacilli. The patient was discharged on the 22nd day 
in complete well-being; specifically, he had no dis- 
comforts from the right ear. 

At a check-up examination five months after dis- 
charge, the patient was still well. E.S.R. 3 mm/hour, 
AST 125, ASH 3,000 units/ml. Chest radiographs 
showed normal conditions. 

Epicrisis. — A conscript, aged 19, who had had 
mild discomforts from the right ear for a month 
and been ill with “influenza” for 8 days, was 
admitted to hospital with pneumonia probably 
caused by haemolytic streptococci, since these 
micro-organisms were grown from the sputum, 
and an increase in the ASH was disclosed, while 
pneumococci could not be demonstrated. The 
patient recovered rapidly, and no complications 
were seen. 


IV. — An unmarried student nurse, aged 19, whose 
past history was essentially that of good health, was 
admitted to hospital with “influenza-like” symptoms, 


including pronounced hoarseness. She had fever, but 
did not appear acutely ill. Throat swabs did not give 
growth of haemolytic streptococci. The fever per- 
sisted, and a week later symptoms of maxillary 
sinusitis, with tenderness and discharge of purulent 
matter, developed. Radiographs revealed blurring of 
the right maxillary sinus. Ample amounts of bloody 
pus were removed from the maxillary sinus by Proetz 
suction. On the 11th day in hospital, signs of pneu- 
monia suddenly appeared, viz., pain in the right side 
of the chest and an unproductive cough. Auscultation 
revealed dullness and bronchial respiration over the 
lower parts of the right lung. Chest radiographs 
showed a faint opacity, 3 X 5 cm, in the right lower 
lung field. The temperature rose to 40.7° C. Cultures 
of nasal discharge and blood secured on that day 
yielded a pure growth of haemolytic streptococci 
(group A, type 26). The symptoms subsided after 
treatment with sulphathiazole and penicillin. The 
sinusitis was treated locally, with suction, which was 
performed on four occasions. The patient was dis- 
charged on the 25th day, in well-being, apart from 
some fatigue. The E.S.R. was 6, 43 and 11 mm/hour. 
On the 6th day, the AST was 40 and ASH 2,000 units/ 
ml; on the 18th day, 100 and 7,000 units/ml, respec- 
tively. 

At a check-up examination five months later, the 
patient was perfectly well; E‚.S.R. 2 mm/hour, AST 
45 and ASH 6,000 units/ml. 


Epicrisis. — A student nurse, aged 19, was 
admitted with symptoms of influenza. Within a 
week, maxillary sinusitis developed, followed by 
pneumonia three days later. Haemolytic strepto- 
cocci were recovered from the blood and nasal 
discharge. Rapid recovery was obtained by treat- 
ment with sulphathiazole and penicillin and by 
suction of the maxillary sinus. 


COMMENTS 


All four cases occurred in young individuals 
who prior to their “influenza” had not suffered 
from any serious illnesses. The first three cases 
illustrate that pneumonia due to haemolytic strep- 
tococci is a serious complication, even in our 
antibiotic era and in spite of the fact that strep- 
tococci are relatively sensitive to penicillin and 
probably never become resistant to this drug. In 
Case I, the patient was critically ill, and a week 
elapsed before any appreciable improvement oc- 
curred in spite of intensive antibiotic therapy. 
In Case II, the patient was also critically ill; the 
pneumonia was complicated by empyema and 
ran a very protracted course. In both these cases, 
drug fever referable to the achromycin therapy 
seems to have developed. Case III shows that 
treatment must be continued for a relatively long 
period, since streptococci were still present in 
the sputum after treatment for a week. In this 
case, the streptococcal infection may have pre- 
ceded the development of pneumonia, since mild 
symptoms from the right ear had been present 
for a month. Incidentally, rapid recovery, with- 
out complications, was obtained in this patient. 
Case IV should apparently be interpreted as in- 
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fluenza complicated by sinusitis due to haemo- 
Iytic streptococci. The sinusitis gave rise to strep- 
tococcaemia, and a metastatic pneumonia (or 
septic infarct) developed. All four cases may 
apparently be interpreted as complications of 
influenza, even though it was not definitely 
proved that the patients suffered from that dis- 
ease. However, the cases occurred during an in- 
fluenza epidemic, and all four patients had clini- 
cal signs of the disease. 

As the same type of streptococci was rc- 
covered in the three conscripts, an epidemiologi- 
cal relationship might exist. They had all been 
admitted to the same military sick quarters be- 
fore they entered this hospital, and the cases 
occurred at intervals of a few days (Case I was 
admitted on March 21, Cases II and IT on March 
24, 1959). However, the patients did not know 
each other and, as far as is known, had not been 
in the same ward in the sick quarters. Cases II 
and III came from the same barracks, while Case 
I originated from another. All these factors sug- 
gest that the infection had occurred in the sick 
quarters. However, at about the same time, strep- 
tococci of group A, type 1, were isolated in two 
other conscripts, who were not admitted to the 
sick quarters, one suffering from a sore throat, 
the other from otitis media. It is thus possible 
that the fact that the same type of streptococci 
was recovered in the present cases merely in- 
dicates that this type was prevalent in the two 
barracks at that time, since it has been shown 
that a certain type of streptococci often predo- 
minates for shorter or longer periods in limited 
communities, such as barracks (4, 18). However, 
no attempts were made to explore the epidemio- 
logical relation, if any. With the possible ex- 
ception of one case in which a protracted pneu- 
monia developed in relation to influenza and 
resulted in increased levels of AST and ASH, 
there is no information of streptococcal infec- 
tions in the two barracks during the period con- 
cerned. 


SUMMARY 


Four cases of streptococcal pneumonia are 
reported, three of them occurring in conscripts 
infected by the same type of streptococci and 
the fourth in a student nurse. None of the patients 
had previously suffered from any serious ill- 
nesses. All four recovered, but in two the con- 
dition remained serious for nearly a week. When 
the latter two were well on the road to recovery, 


a skin rash developed which was interpreted as 
drug fever referable to achromycin treatment. 
Although it cannot be definitely established, a 
possible epidemiological relation between the 
cases is discussed. Prior to the development of 
pneumonia, all four patients had suffered from 
clinical influenza, and alle the cases occurred 
during an influenza epidemic. 
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ICOLAVS STENONIVS 


Nicolaus Steno. Galleria degli Uffizi. Florence. 


NICOLAUS STENO — THE DANISH SCIENTIST 


(1638 — 1686) 


By G. SCHERZ 


In a little study in Professor Gerard Blasius’s 

house in Amsterdam three centuries ago, Nicolaus 

5 Steno on April 7th, 1660, dissecting a sheep’s 
€ head, discovered the parotid salivary duct, still 
known in the history of medicine as the Ductus 
Stenonianus. With this “little discovery“, as Steno 
himself called it, began the career of one of the 
greatest scientific geniuses, well worthy to be 
remembered, as William Osler, the Cana- 
dian physician and Oxford professor, endorsed, 
saying: “The Danes have good reason to be 
î proud of the series of distinguished men who 
} have graced the profession of that country in the 
past three hundred years. No one should have a 
warmer place in our memory than the anatomist, 
geologist, and theologian, whose name is on our 
lips in connexion with the duct of the parotid 
gland... A strange figure, one of the strangest 
in our history...” (1). Osler here speaks in the 
name of many scientists and historians of past 
days. Leibniz and Haller were in accord 
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in considering him one of the greatest of anato- 
mists and geologists, and numerous are also the 
outstanding men in our century who might sub- 
scribe to the statement of Professor James J. 
Walsh, M.D. of Fordham University, who calls 
Steno: “One of the greatest scientific geniuses of 
all time, a man not only of a fruitfully inquiring 
disposition of mind, but a very definite realization 
of how important for the cause of scientific truth 
is the necessity of testing all ideas with regard 
to conclusion which are not wider than the 
observed facts” (2). 

Steno gave his own characteristic description 
of his first finding. He did so, because Blasius 
meanly claimed the discovery as his own, even 
characterizing the young student as a male- 
volent presumptuous upstart. Deeply hurt, Steno 
answered in a manner even more honourable for 
himself than his discovery; but he had to defend 
his statement and did it in a letter to his former 
professor Thomas Bartholin: “It is a vear now 
since I was hospitably received by Blaës. Follow- 
ing his lectures and after waiting three weeks for 
a chance to secure anatomical material, I asked 
the distinguished man whether I might be per- 
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mitted to dissect with my own hand such material 
as IT could buy for myself. He gave his consent, 
and fortune so favored me that in the first sheep’s 
head which I bought on April 7th, and was 
dissecting alone in the study, I found a duct 
which, so far as I knew, had been described bv 
no one before. I had removed the skin and was 
preparing to dissect the brain, when I decided to 
examine first the vessels which surround the 
cavity of the mouth. With this end in view I was 
exploring the courses of the veins and arteries, 
when I noticed that the point of my knife was 
no longer closely confined between the tissues, 
but moved freely in a large cavity, and presently 
I heard the teeth themselves resound as I thrust 
my knife forward. In amazement at the discovery 
Il called in my host (Blaës) that IT might hear his 
opinion. First he ascribed the sound to the violen- 
ce of my thrust, then resorted to calling it a freak 
in nature and finally referred to Wharton” (3). 
Wharton had in his Adenographia of 1656 given 
a systematic description of the glandular system, 
but did not at all understand the process of 
secretion. 

We knew almost nothing more about the three 
months of his stay at the Athenseum at the Amstel, 
until Steno's very first thesis was found recently 
in Philadelphia. The scholastic disputation was 
held under the presidency of Blasius and an- 
other professor A. Senguerd on July 8th, 1660. 
It was on a medical-geological subject: De Ther- 
mis (About Hot Springs) (4). 


Descended from a capable family of Lutheran 
clergymen in Scania, at that time a province of 
Denmark, Nicolaus Steno was born on New Year's 
Day 1638 — four years before Galileo died and 
Newton was born — in Copenhagen, where his 
father, Sten Pedersen, owned a goldsmith’s shop 
and was a respected citizen who often supplied 
the Royal Court. Steno himself tells of an incident 
from his early childhood, showing him as a clever 
and observant boy who already at the age of 4 
or 5 noticed the stimulating effect of ginger-root 
on his father’s lachrymal glands (5). 

At Our Lady’s School, the grammar school in 
his native town, two of his teachers exercised a 
considerable influence on him: the headmaster 
Jórgen Eilersen and Ole Borch. While the former 
was an able educator and mathematician who 
gave Nicolaus part of his own love for this 
science, the humanist, botanist and chemist Borch 
was a rather all-round inspiring teacher, and his 
pupils lifelong friend. Simon Paulli (1603— 
1680), the anatomist, botanist and Royal Phy- 
sician from Rostock, to whose initiative Copen- 
hagen was indebted for its Domus Anatomica, 
treated Nicolaus like one of his own children. 
Among the professors of the university, Thomas 
Bartholinus (1616—1680), the discoverer of the 
Iymphatic vessels, especially influenced Steno as 
his preceptor. From the so-called Chaos-Manu- 


script, Steno's notes from his university time, 
we realize how clearly and critically the under- 
graduate already looked at his day’s scientific de- 
velopment, enjoying Galileo's work and Descar- 
tes method of certainty, vet not illimitedly ad- 
miring the latter’s speculations (6). 

Steno’s four years’ stay in Holland made him 
a famous anatomist, known through all Europe. 
After Amsterdam he proceeded to Leiden where 
he made his scientific research under the cele- 
brated surgeon Jan van Horne and the able 
physician and clinician Franciscus de le Boë 
Sylvius. Besides these two teachers Steno asso- 
ciated with the most significant scientists in Hol- 
land at that time, Jan Swammerdam, the famous 
comparative anatomist, De Graaf, known by his 
discoveries on the genital apparatus, Theodor 
Kerckring and others. 

His discoverias in Holland principally concern 
the glandular system and the muscles. They were 
so many that he has been compared with King 
Midas, who turned to gold whatever he touched, 
and A. G. Berthier calls him the clearest 
physiological genius of his century (7). Among 
his discoveries may be named his clear distinc- 
tion of two separate glands in what had hitherto 
been called the parotids, of which the one secre- 
ted saliva (through the Ductus Stenonianus) and 
the other was an ordinary Iymphatic gland. On 
11th November, 1661, he discovered the minute 
secretory ducts of the lachrymal glands and gave 
an accurate account of the secretion of tears, of 
the puncta lacrimalia and the whole lachrymal 
system. He proved that cerumen is secreted by 
glands, and demonstrated the glandulae nasales 
laterales and the Canales naso-palatini (Steno- 
niani); further, the numerous glands in the 
mucous membranes of the nose, gums and throat, 
as well as the excretory ducts of the glandulae 
buccales and sublinguales. He de clared all secre- 
tions to be the products of the arterial blood, 
among them particularly milk. 

At the beginning of 1662 Steno published these 
results in his “Observationes Anatomicae” (8), 
which showed that the parotid duct had led him 
to an explanation, too, of nearly all the body fluids, 
the sweat, the cerebrospinal liquor and the am- 
niotic fluid. In a fish, the ray, he found the 
mucous glands of the skin which give to these 
animals their lubricity. 

In the summer of 1662, when he intended to 
give up the study of anatomy in favour of mathe- 
matics, Steno made his revolutionary studies of 
the muscles. Examining the pancreas and gall 
bladder of a sea-eagle, he was quite fascinated by 
the independent movements of the vena cava 
which continued long after the pulsation of the 
heart had ceased. Now followed many heart 
dissections on birds, rabbits and other animals, 
and on 30th April 1663 he could establish that 
there is nothing in the heart which cannot also 
be found in muscles. He decisively declared: Cor 
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vere musculus est (9). This statement was the 
consequence of the general view of the muscular 
system he had acquired, saying that the Galenic 
doctrine of the muscle flesh as a uniform paren- 
chyma and the tendons as the principal instru- 
ment of muscular movement was a mistake. 
The winter of 1662—1663 saw the first culmina- 
tion of a religious crisis into which Steno had 
drifted in Holland where, quite contrary to 
strictly Lutheran Denmark, a far-going ‘tolerance 
prevailed, and the most varied schools of faith 
developed. In this confusion and uncertainty 
Steno was highly attracted by Baruch Spinoza 
in near-by Rijnsburg, with whom he had friendly 
associations. He was deeply impressed by the 
philosopher’s promise of absolute certainty in 
religious matters; yet the discovery of the mu- 
scular structure of the heart, fanatically refused 
by Cartesians, cured Steno of his blind con- 
fidence in proud philosophical statements. His 
later episcopal coat of arms, the heart and cross, 
probably goes back to this occurrence (10). 
Steno returned from Leiden to Copenhagen, 
compelled by family-affairs — his step-father’s 
death, soon followed by that of his mother. The 
fruits of his successful research, collected in a 
treatise which (11) has been called a golden 
booklet, was offered to the Danish King Frede- 
rik III, as Steno surely expected to become a pro- 
fessor. Yet the professorship was not given to 
him but to Matthias Jacobeus, who was no out- 
standing man, but a member of the Bartholinus 


family, at that time dominating the university. 
Yet the disappointment was to lead him to greater 
scientific success. 

Steno later on confessed that such experiences 
taught him his famous prayer to God’s providen- 
ce: “Thou without whose beckoning no hair falleth 
from the head, no leaf from the tree, no bird 
from the air, without whom no thought pro- 
ceedeth from the soul, no word from the mouth, 
no action from the hand — thou hast hitherto 
led me by unknown paths: lead me now, blind or 
seeing, by the paths of grace. It is easier for thee 
to lead me whither thou wilst than for me to leave 
the way my own desires would draw me” (12). 

In the autumn of 1663 he left Copenhagen again 
and went to Paris. Here Steno entered the circle 
of the founders of the newly established French 
Academy of Sciences, kindly received by one of 
its most distinguished men, Melkisedec Thévénot. 
It was before an audience of interested scholars 
who met at the house of Thévénot, that Steno 
delivered his famous discourse on the Anatomy 
of the Brain, also honorably mentioned in the 
Journal des Scavans (13). This treatise is famous 
for several reasons. Firstly, notwithstanding he 
had already made many observations on the brain 
of animals, Steno did not mention them, but only 
stressed his own doubts and the general un- 
certainty of his time, beginning with the famous 
words: “Instead of promising that I shall satisfy 
your curiosity in what relates to the Anatomy 
of the Brain, 1 begin by publicly and frankly 


The Amphitheatrum Anatomicum of Leiden. Etching by F. L. Witt. 
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owning that I know nothing of the matter. I 
wish I was the only person under a necessity 
of talking in this manner, because then I might 
in time become acquainted with what others 
know; and it would be a great blessing to 
mankind if this most delicate part, which is 
liable to so many dangerous diseases, was as well 
understood as the generality of Anatomists and 
Philosophers imagine it to be.” (14). Yet at the 
same time Steno indicated the direction of future 
studies of the brain, in such a way that V. Maar 
has declared: “Much of Steno's discourse was, 
in fact, of so far-sighted a nature that it was not 
until many years after Winslgw’'s time, partly 
first in our own age, that scientists were able to 
follow the instructions given by Steno.” (15). He 
speaks first of the best ways of dissecting the 
brain; he describes how the skull is to be opened. 
Of far greater importance, however, is his asser- 
tion that first of all an effort must be made to 
determine the course of the fibres in the brain, 
with which its function in all probability is 
closely connected. Moreover he says that valuable 
information might be obtained by comparing the 
brains of animals, from the lower to the higher, 
as well as by comparing different stages of the 
development of the brain in the same animal, 
from the fetus to the adult individual. Yet, not 
less valuable is Steno's clear denunciation of 
Cartesian anatomical and physiological specula- 
tions concerning the brain, and so out from 
biology Steno was refuting wrong philosophical 
ideas. 

Leaving Paris in the autumn of 1665 for a trip 
to the French provinces, Steno came to Montpel- 
lier and made friends with some of the most im- 
portant English naturalists of his time, such as 
Martin Lister and John Ray. He soon started a 
correspondence with William Croone, by whom 
his own works were presented for the newly 
founded Royal Society. The approaching ter- 
centenary of this famous English academy of 
science, will no doubt pay due attention to Steno’s 
contribution to the development of British science. 
(16). 

At the beginning of 1666 Steno arrived at the 
court of the Medici Grand Duke Ferdinand II and 
was warmly received in the circle of outstanding 
scientists such as Francesco Redi and Vincenzio 
Viviani and other members of the famous Aca- 
demia del Cimento, the spiritual daughter of 
Galileo; its motto was: Search and search again. 
Those years 1666—1668 were the most fertile 
ones in Steno's life. 

Steno at that time discloses himself as a first 
class pioneer in comparative anatomy, especially 
of fishes, giving for example a correct description 
of the Lorenzinic ampoules of the shark’s head, 
and establishing its production of slime (as he had 
already in 1664 established the slime canal system 
of the Raja Batis). In his description of the repro- 
ductive organs Steno makes a great contribution 


to embryology, when he declares with regard to a 
discovery already published in the “Anatome 
rajae”: “Following general opinion, I have exact- 
Iy in this Rajae Anatome stated about the uterus 
(which in this case does not mean womb), that 
it has all the same functions in viviparous animals 
as the ovary, the oviduct and the egg have in the 
oviparous ones. And as I have plainly observed 
their uterus as well as their oviduct to the ab- 
domen, I am no longer in doubt that the ovary 
in women is analogous with the testes” (17). 
Above all Steno now became a pioneer in the 
field of paleontology and geology, composing the 
two treatises “Caput Carchariae canis dissectum” 
(18), a supplement to his “Elementorum Myolo- 
giae specimen”, and his famous “De solido intra 
solidum naturaliter contento” (19). On account 
of numerous fundamental discoveries and conclu- 
sions, these books entitle him to be regarded as the 
founder of modern scientific paleontology, geo- 
logy and crystallography. His treatise “Canis Car 
chariae“, a classic of scientific observation and 
ingenious conclusion, deals with the question of 
glossopetrae. Here he gives an explanation of the 
layers of the earth and the fossils to be found in 
them, and then in six conjectures logically pre- 
sents the conclusions of these, the last of which 
ends: “Nothing seems to contradict the theory 
that the bodies excavated from the earth and 
which resemble parts of animals, must also be 
regarded as parts of animals” (20), The treatise 
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Title-leaf of the printing-manuscript of Steno's “Ele- 
mentorum Myologiae Specimen” Royal Library, 
Copenhagen. 
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is famous because of the careful, modest and he- 
sitating manner in which he presents the results 
he has reached. 

In this paleontological treatise Steno had al- 
ready established himself as a good judge of the 
meaning of sediments, and now he spent the fol- 
lowing period in exploring the history of the 
crust of the earth. Like Leonardo da Vinci 150 
years earlier, the found ideal surroundings for 
this in Italy, above all in Tuscany with its mine- 
rals and mountains, its manifold animal and plant 
life, its marine deposits and its abundance of fos- 
sils. Thus 1667 became for Steno a year of geolo- 
gical travels, of which he spent the winter months 
wandering through Tuscany, whereas the spring 
brought him to the district of Lucca, the summer 
to Rome and possibly to the southern part of Italy. 
He wanted to collect his observations in a Dis- 
sertation “De Solido”, but when a letter from Den- 
mark seemed to compel him to return home, he 
hastily wrote down a Prodromus to this disser- 
tation, the above mentioned Prodromus “De So- 
lido”, which was printed in spring 1669. The 78 
pages of this treatise are among the most valuable 
publications in the history of science. After a few 


preliminary sentences directed to the Grand- 
Duke Ferdinand, whom the author wished to 
thank, Steno sketches the plan of the big geolo- 
gical treatise, which after a short introduction on 
the methods used and a survey of the themes, was 
to consist of 4 separate parts: 1) A historical re- 
view for a better understanding of the pro- 
blem of sea deposits distant from the sea. 2) A 
part about the fundamental principle of geological 
research: For a body which exists in a certain 
form and has been produced according to the 
laws of nature, to find the place and manner of 
its origin. 3) The examination of single solids 
enclosed in other solids, and finally: 4) The geo- 
logical history of a certain district, namely Tus- 
cany (21). 

In regard to the second, the actual geological 
part, it may truly be said: “From the contents of 
the Prodomus a work might be composed under 
the title: Principles of geology”. Here for instance 
is to be found the fundamental differentiation 
between bodies that originate through apposition, 
and others that originate through intrasusception. 
The third part deals with mineralogical quest- 
ions, above all those of quartz cystals, iron ore, 
pyrites and diamond; and in his paragraphs 
about the form and growth of crystals, or com- 
ments on their shape, he discloses himself as the 
discoverer of the law of constancy of interfacial 
angles. They justify the view of Steno as a pio- 
neer in geometrical crystallography (22). In the 
third part Steno accurately describes the struc- 
ture of shells and makes his observations on ani- 
mal and plant fossils, all of which are far ahead 
of this time and even today arouse admiration. 
His geological history of Tuscany is the first 
attempt to give the evolution of a particular area. 

At that time (1669) Steno had already been a 
Catholic for a year and a half. The story of Steno's 
conversion is extremely interesting, because it 
shows that a man’s will must be touched, rather 
than his intellect. His approach to the Catholic 
Church came by the way of moral and ascetical 
life, and here there is a parallel with another great 
Copenhagener, Soeren Kierkegaard, who also 
strove and fought for religion realized in life. 
Steno somewhere in his writings states that only 
the Catholic Church by her saints lived up to the 
perfect imitation of Christ and Christ's absolute 
claims for a heroic life, charity, poverty, purity 
and love of God as shown by the martyrs, vir- 
gins, confessors, and people of all kinds (23). In 
the spring of 1667 he was introduced to the fa- 
mily of the ambassador Arnolfini at Lucca, 
and the burning zeal of the mistress of the house, 
Lavinia, whose strong religious personality he 
later characterized by the title “My mother in 
Christ”, influenced him. So did also the charity in 
the hospitals of Rome and the truly Christian life 
of his learned friends in Florence, which he 
compared to the Christian way of living of the 
primitive church, “without parallel among the 
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philosophers and the life of friends of other de- 
nominations, he had observed”. Among the logi- 
cal reasons for his decision, he especially points 
to the deficiency of the Protestant bible principle, 
for this had not led to unity and security, but to 
division; the only possibility for unity he could 
see lay in a return to the church of his fore- 
fathers, which alone was apostolic and which 
alone, among other distinctive marks of the Chri- 
stian church, possessed sanctity (24). Finally, on 
November 2nd, 1667, Steno dropped all doubts 
and misgivings, especially those of separation 
from family and native land, and declared him- 
self ready to be received into the Catholic Church. 

Just on December 8th, the day when Steno 
received the sacrament of confirmation, he got 
a summons from his king asking him to return 
home and offering him an annual pension. His 
conversion apparently made Denmark cancel this 
invitation, but it seems that another letter half a 
year later gave some hope of return in spite of 
his Catholic faith. 

Steno now set out on his long journey (1668— 
1670) which led him from Italy across Tyrol, 
Bavaria, Austria, Hungary and Bohemia to Hol- 
land. This journey principally served his geolo- 
gical studies, also on behalf of his Medici maece- 
nas who wanted him to work out his final disser- 
tation “De Solido”. Now European research had 
to confirm Italian geological experiences. 

From this journey we have Steno's recently 
refound and published “Indice di cose naturali” 
(25), the collection of his mineralogical and 
paleontological items such as crystals of quartz, 
emeralds, diamonds, marcasites, corals, shells and 
fossils, on which he had built his pioneering ideas 
of geology. Comparing this catalogue of a homo- 
genious collection, only containing items of value 
for his research, with other contemporaneous 
collections full of a great variety of curiosities, 
a modern scientist declares: “It thus seems to me, 
and this is my confirmed opinion, that this Steno- 
collection has been composed for a quite special 
purpose of research, which can very seldom be 
said about contemporary collections, if there is 
any example of this kind at all” (26). 

By his long journey and by his second stay in 
Amsterdam Steno had become deeply stirred by 
the spiritual misery of his time, and his first 
theological writings go back to the two years 
after his return to Florence, where the new Grand 
Duke Cosimo III had received him with warm 
sympathy. 

When offered the possibility of an employment 
at home, where Griffenfeld the chancellor had 
risen to great influence, Steno accepted the rather 
uncertain position out from scientific, patriotic, 
educational and religious motives. From his time 
in Copenhagen, as a so-called Royal Anatomist, 
we have for example such a valuable treatise as 
the “Historia musculorum aquilae”,a sketch of the 
history of an eagle’s muscles, proving his genius 


and giving a wonderful example of how his plan- 
ned Comparative Anatomy of animals might have 
become (27). But his best known and most im- 
portant public dissection began on 8th February 
1673 in the Domus anatomica on a woman’s corp- 
se, and was introduced by a Prooemium in which 
the anatomist was to guide his pupils and spec- 
tators into the three realms of physical science, 
the science of mind, and faith. That seems to be 


The Theatrum Anatomicum of Copenhagen, 
founded 1644/45. 


Admission ticket to dissections in the Theatrum 
Anatomicum, Copenhagen. 


the direct meaning of the following famous sen- 
tence in the Prooemium: Pulchra quae videntur, 
pulchriora quae sciuntur, longe pulcherrima quae 
ignorantur, (Beautiful is that which we see, more 
beautiful that which we know, but by far the most 
beautiful is that which we do not comprehend) 
as well as other important utterances in this lec- 
ture about the work and method of the anatomist 
(28). 

Steno left Denmark again in 1674, on account 
of his faith, as he was not allowed to do really 
successful educational work at the university. He 
went back to Florence to become a tutor of the 
crown prince, but only a four months after his 
return he also was ordained a priest in the Cathe- 
dral of Florence. The archbishop of Florence, 
Nerli, witnessed that Steno “who even in heresy 
had lived a pure life and had acquired a con- 
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Nicolaus Steno, Bishop, by Chr. Aug. Lorentzen. 
Medicinsk-anatomisk Institut, Copenhagen. 


siderable amount of moral virtue, now prescribed 
himself a very strict rule of life and so faithfully 
observed this that he in a short time had reached 
a very high degree of Christian perfection” (29). 

At the end of 1676, Duke Johann Friedrich of 
Hannover, brother of the Danish Queen Sophie 
Amalie, proposed Steno as his Vicar Apostolic, 
which was accepted by Innocent XI, In Hanover 
Steno had to take care of an immense district 
stretching almost from the middle of Germany 
up to the North pole, but except in the diocese 
of Hildesheim, the Catholic element was negli- 
gibly small in all other parts and ruined in the 
course af religious and political wars. Steno did 
the best he could under exceedingly difficult cir- 
cumstances. His attitude towards protestants com- 
bined clarity with mildness, shown also in his 
relations to G. W. Leibniz, the duke’s librarian 
at that time, whose Syncretism he rebuked in a 
controversy, the last words of which characte- 
rized the movement and its defender by the 
sentence: Nusquam est qui ubique est (Nowhere 
is he who is everywhere) (30). 

When at the end of 1679 Duke Johan Friedrich 
died suddenly, the Catholic services at the palace 
chapel had to cease and Steno accepted a call 
from Münster, where Prince Bishop Ferninand of 
Fürstenberg wanted him as his Auxiliary Bishop 
for his Westphalian diocese. For three years now 
Steno carried out his reform work in a country 
that had suffered much under the 30 Years War, 


and at that time he wrote his pastoral treatise 
“Parochorum Hoc age”, a zealous exhortation to 
the clergy to strive for Christian perfection and 
to lead their parishes along the same way (31). 

But when the Prince Bishop Ferdinand died 
in 1683, the Chapter of Münster, for all these vears 
a silent opponent to the Bishop Auxiliary, at once 
restricted Steno’s activity. 

Steno then went to Hamburg, from where he 
worked for two years for the Catholics in the 
town and in his vast district of the Northern Vi- 
cariate, comprehending also Denmark and Nor- 
way, and in 1685 Steno for the last time visited 
his native town Copenhagen. Wanting a quiet 
period for study, contemplation and book writing, 
he had already got the permission of Rome to 
resign for a time, when in his last year he went to 
Schwerin in the hope he might be able to do 
some good for the little Catholic community at 
the court of the Catholic Duke Christian Louis 1. 

Here in Schwerin, after having nursed a dy- 
ing fellow-priest carefully and thereby over- 
strained himself, Steno on Sunday the 21st No- 
vember was struck by severe pains (probably 
kidney colic), which continued until his death. 
Nevertheless he sang high mass, preached, and 
in the afternoon held vespers with a sermon. On 
Tuesday the pains prevented him from going 
out, but not until Wednesday did he permit a bed 
to be prepared for him. On this day be wrote his 
last letters to Cosimo and Kerckring, providing 
for his friends. On Thursday, 25th November 
(Jul. cal.) at 7 o’clock in the morning he gave 
up the ghost. By demand of Cosimo III Steno's 
body was shipped to Leghorn and on 13th Oc- 
tober 1687 it found its last resting place in the 
crypt of S., Lorenzo, Florence. 

Steno’s fame is a story of its own. As his views 
were highly in advance of his time, the history of 
science only gradually realized his full greatness. 
Yet he was never forgotten, and in the 19th cen- 
tury many scholars rediscovered him, and one of 
the first and most impressive honours shown to 
Steno’s memory was the pilgrimage of a thousand 
geologists to his tomb, setting up a tablet with 
the inscription: “You behold here, traveller, the 
bust of Nicolas Stensen, at it was set up by more 
than a thousand scientific men drawn from the 
whole world, as a memorial to him in October 
1881”. The geologists of the world, after their 
meeting at Bologna, under the presidency of 
Count John Capellini, made a pilgrimage to his 
tomb, and in the presence of the chosen repre- 
sentatives of the municipality, and of the learned 
professors of the University, honoured the mortal 
ashes of this man, most illustrious amongst both 
geologists and anatomists (32). In 1956 the Uni- 
versity of Copenhagen honoured the tercentenniel 
memory of Steno's matriculation by a solemn 
academy. 

In the 20th century complete editions were 
published of Steno’s scientific and theological 
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Marble slab by Vincenzo Consani in the cloister of 
S. Lorenzo, Florence. 


works, and his correspondence. But also his life 
and personality, the man, called by a modern 
historian of science: Brilliant, charming, tragic 
and triumphant, became gradually better known. 
One of the finest passages about Steno's life is 
from A.D. Jgrgensen, the late Chief Archivist 
of Denmark and biographer of Steno. He says of 
Steno’s Christian perfection: “Here we are face 
to face with the simple greatness of the apostolic 
age. In him is fulfilled the promise of Christiani- 
ty: Blessed are they that hunger and thirst after 
justice, for they shall be filled” (34). 

Since the tercentenary of Steno's birth in 1938, 
Catholics especially in Germany, Italy and Den- 
mark have worked for his canonization. On Oc- 
tober 25th 1953 his body was removed from the 
crypt of S. Lorenzo to an antique Christian sar- 
cophagus, donated by the Italian government, and 
brought to a side chapel of the Basilica. In 
Osnabrück the process of canonization had been 
initiated before the last world war, and in 1959 
the first part of it, treating Steno's writings, was 
transferred to Rome, where the pilgrimage was 
solemnly received by John XXIII, who, with the 
coming council in view, declared Steno a model 
of Christians in their relations to Christians of 
other denominations (35). 
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LITHIUM IN PSYCHIATRIC THERAPY 


SUMMARY OF THESIS 
By MOGENS SCHOU 


Lithium salts were introduced into psychiatry 
at about the same time as the first organic atarac- 
tics (4, 6), but they have led a much more obscure 
existence and are still not very widely known or 
used. One of the explanations of this may prob- 
ably be found in fear of their toxic effects, the 
nature and extent of which were largely unknown 
until recently. It may also have been of signifi- 
cance that lithium is of limited commercial in- 
terest as a drug and correspondingly little ad- 
vertised. And finally, the somewhat narrower 
therapeutic range of lithium than of most other 
psychotherapeutic drugs may have weakened its 
ability to compete for the psychiatrists’ attention. 

It would, however, be unfortunate if a lack of 
more spectacular therapeutic properties should 
lead to a wholesale rejection of the psychiatric 
use of this drug. Clinical experience from the 
last decade has shown it to possess desirable 
therapeutic properties not shared by other thera- 
pies, and experimental work has shed new light 
on the mechanism of its toxic effects and thereby 
en their prevention. 

It is therefore now possible to allocate to 
lithium treatment a place among the established 
therapeutic procedures, and its present standing 
in practical psychiatric therapy has recently 
been surveyed and evaluated (13, 14). Reviews 
of the general biology and pharmacology of the 
lithium ion have been published by Boissier 
(3) and Schou (10). 

The main indication for lithium treatment is 
the chronic manias, í. e., the cases with protracted 
or frequently recurring mania (1, 2, 5, 8, 9). This 
is a rather small group of patients, but very often 
these cases have proved resistant to most other 
forms of therapy, and lithium treatment seems 
to offer the patients a very fair chance of either 
considerable improvement or total recovery, 
which they would not otherwise have had. It is 
often practical to stop the manic attack by means 
of a series of electrostimulations and then main- 


tain the improvement by a continued lithium 
medication. 

Lithium is potentially toxic, and overdosage 
may lead to injury of the kidney tubules (7, 11). 
A high sodium intake accelerates renal elimina- 
tion of lithium and serves to protect the organism 
against intoxication (12). The mechanism under- 
lying this inter-action appears to be a competition 
between the two ions for entrance into and re- 
absorption through the tubule cells. 

Patients suffering from renal or cardiac dis- 
ease should not be given lithium. In patients 
receiving lithium the dosage must be regulated 
according to individual tolerance, and one must 
make sure that the sodium intake is sufficient and 
remains sufficient. The patients should be super- 
vised clinically and biochemically. 
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